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Ground-Water Sampling

ROUX ASSOCIATES INC MODBB24Y.28.1 a-c



STANDARD OPERATING PROCEDURE"

FOR SAMPLING GROUND-WATER OBSERVATION WELLS

1.0 MATERIALS AND EQUIPMENT

1.1 The following items may be required for monitoring well sampling and data
collection:
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Appropriate bailer(s) for test substances.

Non-absorbent cord {e.g., polypropylene).

Pre-measured plastic bucket(s).

Plastic sheets.

m-5cope

Tape measure (steel - tenth of a foot measurement increments) and chalk.
Pen knife. |

Field forms/Field notebook.

Well location map.

Cleaning agents (detergent, distilled or deionized water, potable water).
Pump (if purging required) and associated materials such as:

1. Teflon tape. :
2. Appropriate tubing (e.g., polyethylene) if using peristaltic pump.
3. Portable generator if using submersible pump.

Water Well Handbook.
Calculator.

Hard hat (if required on location).
pH meter.

Conductivity meter.
Thermometer.

Paper towels, clean rags.
Black pen and pencil.

Wet ice and/or blue packs.
Sample jars, codes, and labels.
Electrical tape.

Pipe wrench.

Screwdriver, hammer.
Cooler(s).

Water jugs.

Disposable gloves

Well keys.

Masking and packing tape,
Water-proof marker.

Well sampling form(s).
Non-phosphate, laboratory-grade detergent.
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Distilled/deionized water.
Chain-of-custody form(s).

Custody seal(s).

Extra batteries (meters, thermometer).
Buffer/calibration solutions.
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2.0 PROCEDURE

2.1

22

23

2.4

2.5

2.6

2.7

2.8

2.9

2,10

2.11

2.12

Once the wells are in place, and properly developed, ground-water samples will
be taken for water-quality analyses. Due to temporal changes in ground-water
quality, wells will be sampled at the onset of the sampling program and continued
on a periodic basis through the winter and into the next season.

Make sure all equipment is decontaminated, cleaned, and calibrated before use
and document daily activities in the field notebook.

Document well identification and pre-sampling information in the field notebook
as needed.

Inspect the protective casing of the well and note any items of concern such as a
missing lock or bent casing. Complete the Well Inspection Checklist.

Place plastic sheeting around the well to protect sampling equipment from
potential contamination.

Remove the well cap or plug and clean the top of the well off with a clean rag.
Place the cap or plug on plastic.

Measure the depth to water using an electronic probe (m-scope) or steel tape and
chalk. Document in the field notebook.

Measure the depth of the well with the steel tape. Calculate and record the
volume of water in the well in the field notebook.

Prior to sampling, the well should be pumped or bailed to remove a minimum of
three casing volumes (if the recharge rate is adequate to accomplish this within
a reasonable amount of time) or the well should be pumped or bailed dry if the
formation cannot produce enough water to sustain purging.

Record the physical appearance of the water in the field notebook
(e.g., color, turbidity, odor, etc.) as it is pumped or bailed.

If the bailer has not been decontaminated, decontaminate it according to the
procedures described previously. If the bailer has been decontaminated, flush it
several times with distilled/deionized water, and collect and discard (in an
appropriate manner) three bails of well water before collecting the sample.

Using a non-absorbent cord {e.g., polypropylene), lower the bailer into the well.
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2.13 Quality-control samples will be used to monitor sampling and laboratory
performance and may include replicates, and blanks, spikes.

a. Replicate analysis is done to check on laboratory reproducibility of results.
The procedure to be used for taking replicate samples follows. If samples
are collected for volatile organic compound (VOC) analysis, then the water
from the bailer will be distributed first to fill one VOC container and then
to fill the second VOC container. Adequate water will be available to fill
the bottles completely before they are capped. All water samples collected
for volatile organic compound (VOC) analysis will be collected using a
bailer, poured into septum-sealed VOA vials, and preserved with nitric acid.

b.  Trip blank analysis is performed to detect if contamination has occurred
during field handling, shipment, or in the laboratory. A trip blank is a
container that is filled with distilled/deionized water in the laboratory, and
travels unopened with the sample bottles. One VOA trip blank will
accompany each cooler which contains VOA samples. It is opened in the
laboratory and analyzed along with the field samples for the constituent of
interest.

¢. Equipment blank analysis provides a check on sampling procedures. An
equipment blank is made with distilled/deionized water by exposing it to the
sampling processes (e.g., bailer). The clean water will be poured into the
bailer (which has been decontaminated and is ready for sampling) and then
into the sampling container. One equipment blank will be collected for
every 20 samples collected or one per sampling trip, whichever results in
fewer samples.

d. A matrix spike, which is performed in the laboratory, is a check on the
laboratory's ability to recover the matrix. Spikes of standard compounds may
be added to samples in the laboratory to determine if the ground-water
constituents are interfering with test substance identification or
quantification. Such analyses may also point to systematic errors and lack
of sensitivity of analytical equipment. The laboratory will analyze one matrix
spike and one replicate matrix spike per every 20 samples analyzed.

2.14 Place samples in the pre-labeled containers and store on ice (we ice or blue
packs).

2.15 After sample collection is compiete, measure and record the temperature,
conductivity, pH, and physical appearance of the water, and record in the field
notebook.

2.16 Wipe the well cap with a clean rag, replace the well cap and protective cover (if
present). Lock the protective cap.
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2.17 Verify that each sample is placed in an individual "zip-lock" bag, wrapped with
"bubble wrap," and placed in its appropriate container (holder) in the cooler, and
that the cooler has sufficient ice (wet ice or blue packs) to preserve the samples
for transportation to the laboratory.

2.18 Decontaminate non-disposable bailers, hoses, and pumps as discussed in the
decontamination section. Wrap decontaminated equipment with a suitable
material (e.g., clean plastic bag or aluminum foil). Discard the cord, rags, gloves,
disposable bailers, etc. in a manner consistent with accepted procedures.

2.19 Complete the Chain-of-Custody forms. One copy of the Chain-of-Custody form
is retained. Secure the cooler with sufficient packing tape and a Custody Seal.
Forward the samples via overnight (express) mail or hand deliver to the

designated laboratory preferably within 24 hours but no later than 48 hours after
sampling.
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Surface-Water Sampling
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STANDARD OPERATING PROCEDURE-

FOR SURFACE-WATER MEASUREMENTS AND SAMPLING

1.0 MATERIALS/EQUIPMENT

1.1 The following items may be needed for sample coilection:

grETrpR e A op

Wading rod and current meter.

Plastic sheeting.

Maps (topographic and road/county maps).
Meters (e.g., pH, conductivity).

Calibration equipment/materials.

Bailers.

Measuring tapes (100 foot, weighted).
Field notebook.

Coolers and ice (wet ice, blue packs).
Sample bottles.

Non-phosphate, laboratory-grade detergent.
Distilled or deionized water

Disposable sampling gloves

2.0 LOCATION SELECTION AND DESCRIPTION

2.1

2.2 Record the location, date and time, of the selected sampling point in the field

Surface-water samples will be collected at the locations discussed in the text.
Surface-water samples will be collected prior to stream sediment samples.

notebook.

3.0 SAMPLE COLLECTION PROCEDURE

3.1 Collect the appropriate samples and place the samples into pre-labeled containers.

3.2 If samples are to be included for quality control purposes to monitor sampling
and/or laboratory performance (e.g., replicates, blanks and spikes) then quality
control procedures will be followed.

33
3.4

35

Place all samples on ice in the cooler immediately after collection.

Verify that each sample is wrapped with "bubble wrap", and placed in its
appropriate container (holder) in the cooler, and that the cooler has sufficient ice

(wet ice or blue packs) to preserve the samples for tramsportation to the
laboratory.,

Decontaminate sampling equipment as discussed in the decontamination section.
Wrap decontaminated equipment with a suitable material (e.g., clean plastic bag
or aluminum foil). Discard any cord, rags, gloves, disposable bailers, etc. in the
appropriate manner,
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3.6 Complete the appropriate field forms and the Chain-of-Custody forms. One Copy -
of the Chain-of-Custody form is retained. Secure the cooler with sufficient
packing tape and a Custody Seal. Forward the samples via overnight (express)

mail to the designated laboratory preferably within 24 hours but no later than 48
hours after sampling.

ROUX ASSOCIATES INC



APPENDIX A3

Stream Sediment Sampling
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STANDARD OPERATING PROCEDURE
FOR STREAM-BOTTOM SEDIMENT SAMPLING

1.0 MATERIALS/EQUIPMENT
1.1 The following items may be needed for sampling:

"Zip-lock" plastic bags.
Laboratory-supplied sample containers.
Non-phosphate, laboratory-grade detergent.
Brushes.

Steel measuring tape.

Disposable gloves.

Waders.

Distilled/Deionized water.

Stainless-steel spoons, knives, or spatulas.
Boat and Trailer (if required)

* lifejackets

oars

elector motor

anchor

fiberglass bins

toolbox

paper towels

+ plastic trash bags

Petite Ponar Dredge

Polyethylene Trays

Sample Containers

Large Wash Bottle

Coolers.

Ice (wet ice and/or blue packs).

Field notebook.

Chain-of-Custody forms and Custody Seals.

CrpRme AN op
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2.0 PROCEDURE
2.1 Identify the sampling station location and document it in the field notebook.

22 Sampling is to begin at the furthest downstream station and proceed upstream.
Stream sediment samples will be collected upstream of the sampler's location.

2.3 Measure the width of the stream by stretching a steel measuring tape across the
stream. Record the stream width in the field notebook.

24 The sampling equipment is thoroughly cleaned prior to use in accordance with the
standard decontamination procedures.

2.5 [Ifusing boat, position boat stern at sampling point and drop anchor from the bow.
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2.6

2.7

2.8
2.9

2.10

211
212

2.13

2.14

2.15
2.16

Pre-label two polyethylene jars. Use pencil or indelible marker and include

sample location, sample and/or lot number, date, time, project number, and
initials.

Fill plastic wash bottle with water, preferable using water outside the boat.
Don protective gear (gloves, glasses, boots, etc.)

Carefully set the jaws of Ponar Dredge in the open position using the spring-

loaded catch. Deploy into the water and lower to bottom until the lines feels

slack. Tug line gently three times to insure that the mouth of the dredge is

squarely set on the bottom and that the spring-loaded catch releases. Pull dredge

gg at a constant speed, hand over hand, until it is visible and along side of the
at.

Have field assistant ready fiberglass bin. Carefully puil up grab sampler from the
side of the boat and place in bin, Reset jaws of dredge and completely rinse
remaining sediment into bin with was bottle.

Carefully decant excess water from bin overhead.

Transfer sediment sample to prelabelled sample containers. Fill container as full
as possible, place lid on container, and screw on lid. Seal lid with parafilm, place
container in bubble pack, and place in cooler,

Label the sample container with the appropriate information, such as the station
number, distance in feet from the left bank (looking upstream), time and date,

and initials of field scientist collecting the samples. Place each sample container
in a cooler with ice.

After each sample, decontaminate the sampling equipment according to the
procedures. After the final sample collection and decontamination wrap the
sampling equipment in an appropriate clean material (e.g., aluminum foil).

Each sample is visually inspected and logged in detail in the field notebook.

Make sure that there is enough ice for transportation of the samples to the
laboratory and arrange for overnight shipment. Enclose a completed Chain-of-
Custody form for all the samples collected. One copy of the Chain-of-Custody
form is retained. Secure each cooler with a Custody Seal.

ROUX ASSOCIATES INC



APPENDIX A4

Measuring Water Temperature
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STANDARD OPERATING PROCEDURE
FOR MEASURING WATER TEMPERATURE

1.0 CALIBRATION

1.1

1.2

13

14

Calibration of thermometers will be performed before entering the field and
checked upon return to the office.

Thermometers will be calibrated against a National Bureau of Standards (NBS)-
traceable thermometer.

The thermometer must read within 1* - 1.5* C of the NBS - traceable
thermometer. If the thermometer does not read within this range and the
thermometer cannot be calibrated, then it will not be used for temperature
measurements and will be disposed of in an appropriate manner. If the
thermometer does not read within this range and the thermometer can be

calibrated, then the thermometer will be calibrated to the NBS- traceable
thermometer.

The following information is documented in the calibration logbook at the time
of calibration:

a. Date
b. Thermometer Identification
¢.  Initials
2.0 PROCEDURE
2.1

The thermometer is immersed in water until the temperature equilibrates, The
temperature is read in °C.

2.2 Temperature data are recorded in the field notebook, and initialed and dated.
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Measuring the pH of Water Samples
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STANDARD OPERATING PROCEDURE"
FOR MEASURING THE pH OF WATER SAMPLES

1.0 CALIBRATION

L1
12

13

1.4

Calibration of the pH meter is to be performed prior to its use.

Re-calibration must occur if: (1) the pH of the samples being measured is outside
the previous calibration range, (2) the procedure or use conditions warrant
frequent calibrations, (3) four or more hours have elapsed, or (4) the instrument
has been moved from one area to another.

Two buffer calibrations bracketing the expected pH range of samples are 1o be
performed prior to its use in a study. Three pH buffers (4.0, 7.0, and 10.0) are
read after standardization at pH of 7.0 to evaluate the linearity and electrodes.
The measurements of sample and buffers must be made while stirring. The
samples and buffers are measured at the same temperature.

The following information is documented in the calibration logbook at the time
of calibration:

a. Date.
b. pH meter identification.
¢.  [Imtials.

d. Calibration results using pH standards.

2.0 PROCEDURE

2.1

22

2.3

24
25

No warm-up period is necessary if the instrument is kept in the standby (STBY)
mode. A half-hour warm-up is required if the instrument is unplugged.

The pH electrodes must be kept in good working order as follows:

a.  Proper levels of electrolyte solution are maintained. The electrolyte solution
level should be at least 1 inch above the solution being measured.

b. The electrodes must be carefully rinsed with deionized water before each
measurement.

The electrodes are immersed in a water sample and stirred continuously until the
pH reading equilibrates.

Pertinent data are documented in the field notebook, and initialed and dated.
The electrodes are rinsed with deionized/distilled water and the unit stored

properly (capping and storing in a buffer such as altex electrode storage solution),
The electrodes are not to be stored in tap water or deionized/distilled water.
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Measuring Water Levels with a Steel Tape
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STANDARD OPERATING PROCEDURE
FOR MEASURING WATER LEVELS WITH A STEEL TAPE

1.0 PROCEDURE

1.1

1.2

1.3

1.4
1.5

The steel tape must be pre-cleaned (decontaminated) using a non-phosphate,
laboratory-grade solution and distilled/deionized water.

If the well is being sounded (depth measured), then lower the tape to the bottom
of the well and measure its length.

If a water-level measurement is to be taken, then apply chaik (e.g.,, carpenter's
chalk) to the bottom few feet of the tape and lower it into the water. Hold the
top of the tape at an even foot-increment at the measuring point, roll up the tape,
and note the cut (i.e., the mark between the dry and wet chalk).

Measurements will be taken to the nearest 0.01 foot.

All pertinent data will be recorded in the field notebook, and initialed and dated.
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Measuring Water Levels with and M-Scope
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STANDARD OPERATING PROCEDURE
FOR MEASURING WATER LEVELS USING AN M-SCOPE

1.0 PROCEDURE

1.1 The m-scope must be pre-cleaned (decontaminated) using a non-phosphate,
laboratory-grade solution and distilled/deionized water before use.

1.2 The manufacturer's model should be noted because some have switches, lights,
beepers, or a combination of the above.

13 The water-level measurement is taken by lowering the probe into the well until

the instrument-specific detection method (e.g., light, beeper, or both) is activated
by contacting the water.

14 Measurements will be taken accurately and to the nearest 0.01 foot.

1.5 All pertinent data will be documented in the field notebook, and initialed and
dated.
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Measuring the Conductivity
of Water Samples
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STANDARD OPERATING PROCEDURE
FOR MEASURING THE CONDUCTIVITY OF WATER SAMPLES

1.0 CALIBRATION

1.1 Calibration is in accordance with the manufacturer's specific directions, and the
following information is documented in the calibration logbook:

a. Date.
b. Conductivity meter identification.

¢.  Calibration results.
d. Initials.
2.0 PROCEDURE
2.1 The probe is immersed in a water sample until the meter equilibrates.

2.2 In reading the conductivity meter scale, one or more of the following may have
to be considered:

a. The reading may have to be multiplied appropriately (e.g., the reading is
expressed in micromhos/centimeter).

b. If the conductivity meter is not capable of compensating for temperature
differences, then note that the conductance measurements are not
temperature compensated and document the temperatures.

c.  If the conductivity meter can be compensated for temperature, then adjust
the temperature control before reading the conductance measurement.

2.3 Conductivity measurements and any other relevant information are recorded in
the field notebook, and initialed and dated.
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STANDARD OPERATING PROCEDURE
FOR FIELD FILTERING WATER SAMPLES
FOR METALS ANALYSES

1.0 PURPOSE

The purpose for this standard operating procedure (SOP) is to describe the considerations
and procedures for the field filtration of water samples for dissolved metals analyses prior
to sample preservation. Filtering is implemented when the water sample originates from
a medium-grained to fine-grained porous geologic formation that contains suspended fine-
grained materials (fines) that cannot be prohibited from entering the water sample by well
development or well design. Filtering is also implemented for surface-water samples. Since

fines are not always distinctly visible in a water sample, all water samples will undergo
filtration.

It should be noted that filtration of water for metals analyses has been a standard practice
with the United States Geological Survey (USGS) for many years. Within this framework,
filtration refers to the filtering of water either directly or at the end of a filtration series
through a 0.45 micrometer (micron) membrane filter (i.e., the presence of a large quantity
of fines may require the prefiltering of the sample with a larger size[s] membrane filter{s]

prior to the 0.45 micron filter to avoid clogging the 0.45 micron filter and using an
exorbitant amount of time to filter).

Filtration will be done as soon as possible after a water sample is collected, preferably at
the same time that the water is produced. The filtering equipment and membrane will be
suitable for the intended analysis. The sampling and analysis plan (SAP) will be referred
to for these and other special filtration conditions.

2,0 MATERIALS/EQUIPMENT

2.1 In order to field filter water samples, specific equipment and materials will be required.
The equipment and materials needed for field filtering will include the following:

Non-phosphate, laboratory-grade detergent.

Distilled/Deionized water.

Laboratory-grade (HPLC) methanol.

Roux Associates field forms (i.e., Daily Log, Sampling, etc.)/field book.
Filtration apparatus (i.e., Geotech apparatus, Gelman apparatus, Buchner funnel,
etc.), filters, prefilters.

Plasticware (i.e., premeasured buckets, beakers, flasks, funneis).
Teflon™ tape.

Vacuum pump (i.e., manual or electric).

Appropriate tubing.

Disposable gloves.

Sample jars with appropriate preservative (e.g., nitric acid) and labels.

pppop
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3.0
3.1

4.0
4.1
4.2

43

44

4.5

4.6

4.7

4.8

DECONTAMINATION
Decontamination procedures for filtering equipment follow:

a.  Wear disposable gloves while cleaning filtering equipment to avoid contamination
and change gloves as needed.
Prepare a non-phosphate, laboratory-grade detergent solution and distilled or
deionized water in a bucket.

¢. Remove vacuum tubing from apparatus.

d. Remove filter membrane from apparatus.

e. Disassemble filtering apparatus and wash each piece of equipment with the non-
phosphate, laboratory-grade detergent solution and distilled or deionized water.

f.  Rinse filtering apparatus with distilled or deionized water.

g.  Rinse filtering apparatus with methanol.

h. Rinse filtering apparatus three times with distilled or deionized water.

i. Air dry.

i. Wrap equipment with a suitable material (i.e., clean plastic bag, aluminum foil).

PROCEDURE

Ensure that the filtering equipment is properly decontaminated before use.

Assemble the filtering apparatus, and connect the vacuum pump in case it is needed to
facilitate filtering (i.e., if the sample contains sufficient suspended fines to preciude
gravity filtration).

Place a clean (new) 0.45-micron pore size filter in the apparatus. Use larger, pore size
filters if prefiltering is required (i.e., if suspended sediment is present that would quickly
clog the 0.45-micron filter and prevent continuous filtration).

Obtain the water sample using an appropriate, decontaminated sample collection device
(e.g., bailer, pump, jar).

Pass the unpreserved water sample through the prefilter, if needed, and the 0.45-micron
filter into the flask or sample bottle. Apply a vacuum using the vacuum pump, if
needed, to facilitate filtering.

If necessary, transfer the filtered water sample to the appropriate, pre-labeled sample
container containing the preservative (e.g., nitric acid) being careful not to overfill the
container and dilute the preservative. Using pH paper, check the preserved water
sample to ensure that the pH is less than 2.

Follow standard operating procedures for sample documentation, shipping, and tracking
(i.e., record keeping).

Decontaminate the filtering equipment that came in contact with the water sample.
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STANDARD OPERATING PROCEDURE

FOR GROUND-WATER OBSERVATION WELL OR PIEZOMETER DRILLING,

FORMATION SAMPLING, AND CONSTRUCTION DEVELOPMENT

1.0 DESCRIPTION OF DRILLING TECHNIQUE

1.1

Roux Associates has chosen to drill the ground-water observation wells and
piezometers using the hollow-stem auger - This drilling method is rapid and
extremely effective in most cohesive sediments but less so in loose sandy material.
If local conditions (i.e., many boulders) make hollow stem auger drilling difficult,
solid stem auger may be substituted.

2.0 PROCEDURE FOR FORMATION SAMPLING

2.1

22

2.3

24

2.5

Intact formation samples will be collected using a split-spoon sampler. A standard
140-pound in-hole wire line hammer will be used to advance the split-spoon
sampler. The number of blow counts (i.e. the hammer dropping 30 inches) will
be recorded for each 6-inch interval.

Continuous split-spoon samples will be collected in one borehole at each well
cluster.

The soil cores from the wells drilled at the site will be used for confirmatory
lithologic identification.

Before collecting and retaining soil and/or sediments collected with the split-
spoon sampler, the top several inches will be removed from the sampler and
discarded 10 eliminate any sediment that may have caved into the bottom of the
borehole.

Sediment sampling equipment such as split-spoon samplers, spatulas, etc. will be
decontaminated according to the standard protocols.

3.0 DESCRIPTION OF MONITORING WELL CONSTRUCTION

3.1

3.2

33

The installation of each piezometer or observation well will begin immediately
after borehole completion. In cases of unscheduled delays, such as personal
injury, equipment breakdowns or sudden inclement weather, installation will be
resumed as soon as practical.

The observation well will be constructed of 4-inch diameter PVC casing and
screen. Piezometers will be similarly constructed of 2-inch diameter PVC casing.
A generalized well construction diagram is included as Figure A-1.

Observation wells or piezometers in unconsolidated formations will be set as
follows:

a.  The screen and casing will be lowered into the borehole to the appropriate
depth.
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b. A gravel pack (quartz sand) is filled in around the screen to several feet
above the screened interval (to allow for potential settlement during
subsequent development).

¢. A bentonite pellet seal will be placed above the clean silica sand pack.

d. A locking steel protective casing or curb box is set over the well and
cemented in place. The protective case, or curb box is designed to prevent
water from ponding at the top of the well or directly entering the well.

3.4 Each well will be properly identified with the appropriate information (e.g., local
well number, total depth, etc. A notch will be made in the top of the PVC casing
to be utilized as the measuring point. Water levels will be measured from this
notch. The measuring point will be surveyed to the nearest 0.01 foot relative to
a datum (e.g., mean sea level) by a professional, state-licensed surveyor.

3.5 Each well will have a well construction log showing the casing placement and
materials used to fill the annular space between the well casing and borehole.
The appropriate log will show the depths of each casing material and discuss the
geologic variability at the site. A description of the surface soils and unsaturated
zone materials down to and including the water table is required. An example
of the Well Construction Log and Geologic Well Log are shown as Figures A-1
and A-2, respectively.

The following information, if applicable, will be included on the well log:

Project number.

Date and initials of scientist documenting the well information.
Date/time of construction.

Well location.

Well/permit number.

Borehole diameter.

Well depth.

Casing material.

Screen material.

Screen slot size/length.

Gravel pack/type size  (depths from to ).
Sand pack (depths from to ).
Bentonite pellets (depths from to ).
Bentonite slurry  (depths from to )
Cement/grout (depths from to ).

Ground-surface elevation.
Well height above/depth below land surface.
Depth ground water encountered.

nePeRgrRTIIFE AR TP
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4.0 DESCRIPTION OF WELL DEVELOPMENT

4.1 Before a newly constructed well can be used for water-quality sampling, it must
be developed. Well development refers to the procedure used to clear the well
and formation around the screen of fine-grained materials (sands, silts, and clays)
produced during drilling or naturally occurring in the formation. Well
development continues until the well responds to water-level changes in the
formation (i.e, a good hydraulic connection is established between the well and
formation and the well produces clear, sediment-free water to the extent
practical).

4.2 Wells will be developed by either surging and bailing, or pumping (centrifugal,
submersible, etc.).

4.3 A one-pint sample of the last water removed during development will be obtained
and inspected by the field hydrogeologist for relative clarity to determine whether

development is complete. Well development procedures will be documented in
the field notebook.

4.4 Dispersing agents, acids, disinfectants, or other additives will not be used during
development nor will they be introduced into the well at any other time, During
development, water will be removed from the entire column of water standing in
the well (e.g., by periodically lowering and raising the pump intake). Well
development will include the rinsing of the interior well casing above the water
column in the well using only water from that well.
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STANDARD OPERATING PROCEDURE ¢
FOR THE CONSTRUCTION, DEVELOPMENT, AND ABANDONMENT
OF OBSERVATION WELLS IN CONSOLIDATED FORMATIONS

1.0 PROCEDURE FOR WELL CONSTRUCTION

The installation of each bedrock well will begin immediately after borehole completion
(and geophysical logging, if implemented). Once well installation has begun, no breaks
in the process will be made until the well has been completed and secured against
unauthorized access. In cases of unscheduled delays, such as personal injury, equipment
breakdown or sudden inclement weather, installation will be resumed as soon as
practical. If conditions are such that this course of action cannot be followed (e.g.,

friable or void-filled bedrock), then construction of the well may have to proceed as the
borehole is drilled.

1.1 The well will be constructed with the appropriate type and diameter steel casing
(and/or steel or PVC casing and screen, if conditions necessitate this) and will be
at least 4 inches in diameter to readily accommodate water-sampling devices.

1.2 Fittings (couplings) will not restrict the inside well diameter, as steel casing will
be welded and/or flush-joint threaded, and PVC joints will be internally threaded.
Glues, solvents, or chemical cleaners will not be used in the construction of the
wells. All casings, fittings, and screens will be new material. The well screens wilt
be fabricated and have an inside diameter equal to the well casing, The lengths
of casing and screen will be measured and recorded (on an appropriate field form
or in the study notebook) by the field hydrogeologist prior to installation.

1.3 It is anticipated that wells in consolidated formations will be completed as open
hole wells and therefore be installed as follows:

a. An appropriate size steel casing will be set a minimum of 5 feet into
competent bedrock and pressure grouted through the inside of the casing
using a cement and bentonite mixture. The grout will first fill the well
casing, and then fill the annular space from the bottom of the borehole up,
to seal-off overlying formations.

b.  After the grout solidifies, the casing will be drilled out (using a bit of equal
diameter as the casing) and an open hole will be drilled below the steel
casing to the appropriate depth in the bedrock.

¢. If a discrete depth in the bedrock is to be tapped by the well (open to the
formation), then overlying portions of the formation(s) will be cased off with
a steel casing to permit well completion in the zone of interest.

d. If the bedrock cannot support an open hole (i.c., formation collapse) then
a cased and screened well will be installed as described below (Section 1.4).

ROUX ASSOCIATES INC



e. A locking steel protective casing or curb box will be set over the well and
cemented in place, or welded to the steel casing to prevent water from
ponding at the top of the well or directly entering the well, and safeguard
the well from accidental damage or vandalism.

1.4 Bedrock wells in noncompetent or void-filled consolidated formations that are
subject to collapse will be installed as follows:

a. An appropriate size steel casing will be set and grouted into competent
bedrock sand drilled-out (as above described in Sections 2.3 a, b and c).

b. The screen and casing will be lowered into the steel-cased borehole to the
appropriate depth. Screen and casing materials may be either steel or PVC.

¢ A gravel pack (quartz sand or pea gravel) will be filled in around the screen
from a few feet below the bottom of the screen to several feet
(approximately 5) above the screen, respectively, to avoid applying the
weight of the casing on the screen (i.e., support the well until the grout
solidifies) and to allow for potential settlement during subsequent
development. The placement of the gravel pack may require the use of a
tremie pipe.

d.  An approximate 3-foot bentonite seal (powder or pellets) will be placed on
top of the gravel pack.

e. The remainder of the annulus will be grouted to within a few feet of land
surface. If PVC casing is used inside the steel outer casing, then extreme
care must be taken in grouting the annular space in lifts (specified lengths)
to avoid deformation of the PVC casing by the heat of curing and/or the
weight of the grout.

f. A locking steel protective casing or curb box will be set over the well and
cemented in place, or welded to the steel casing to prevent water from
ponding at the top of the well or directly entering the well, and safeguard
the well from accidental damage or vandalism.

1.5 Each well will be properly identified with the appropriate information (e.g., local
well number, state and/or permit number [if applicable], etc.). The top of the
well casing will serve as the measuring point (MP) for ground-water level
measurements. The MP will be surveyed to the nearest 0.01 foot relative to a
common datum (e.g., mean sea level) by a professional, state-licensed surveyor.

1.6 If required, well clusters will be constructed, Each well is open to, or screened
at, a different depth to obtain data defining the vertical distribution of water levels
and water quality in the aquifer or formation. In the event that a well cluster is
drilled, one large-diameter (e.g., 8-inch, 10-inch, etc.) borehole may be drilled and
each well in the cluster may be individually cased within that one borehole;
however, the preferred method is to drill individual boreholes for each weil in the
cluster.
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1.7 Each well will have a Well Construction Log (Figure A-3) and a Geologic Log
(Figure A-2) (from the drilling) showing the casing placement and materials used
to fill the annular space between the well casing and borehole. The appropriate
log will show the depths of each casing material and discuss the geologic

~ variability at the site. A description of the surface soils, if present, and the

unsaturated zone materials down to and including the ground water is required.

The following information, if applicable, will be included on the well log:

Ground-surface elevation.
Measuring point elevation.
Well height above/depth below land surface.
Depth ground water encountered.

a. Project number.
- b. Date and initials of scientist documenting the well information.
¢. Date/time of construction.
d. Well location.
_ e.  Well/permit number.
f.  Borehole diameter.
g Well depth.
_ h.  Casing material.
i.  Screen material.
J-  Screen slot size/length.
k. Gravel pack/type size  (depths from to .
- l.  Bentonite pellets (depths from to ).
m. Bentonite slurry  (depths from to ).
n.  Cement/grout (depths from to )
0.
p.
q.
L.

2.0 DESCRIPTION OF WELL DEVELOPMENT

2.1 Before a newly constructed well can be used for water-quality sampling, measuring

water levels, or aquifer testing, it must be developed. Well development refers

_ to the procedure used to clear the well and formation around the screen of fine-

grained materials (sands, silts, and clays) produced during drilling or naturally

occurring in the formation. Well development continues until the well responds

to water-level changes in the formation (i.e, a good hydraulic connection is

established between the well and formation) and the well produces clear,
sediment-free water to the extent practical.

- 2.2 Depending on the drilling technique used, composition of the formation screened,
and well diameter and construction materials, well development may include one
or more of the following techniques.

a. Bailing.

b. Pumping (centrifugal, submersible, or air).
- ¢.  Backwashing.

d. Surging ({mechanical).

e. Jetting.
- f. A combination of the above.



2.3

24

A 1-pint sample of the last water removed during development will be obtained
and inspected by the field hydrogeciogist for relative clarity to determine whether
deveiopment is complete. A turbidimeter may be used to evaluate the clarity of
the water removed from the well during development (and its use may also be
stipulated by a regulatory agency(ies). Well development procedures will be
recorded on the Well Construction Log form {and may also be documented on the
Daily Log form or in the study notebook).

Dispersing agents, acids, disinfectants, or other additives will not be used during
development nor will they be introduced into the well at any other time. During
development, water will be removed from the entire column of water standing in
the well (e.g., by periodically lowering and raising the pump intake). Well
development will include the rinsing of the interior well casing above the water
column in the well using only water from that well.

3.0 PROCEDURE FOR WELL ABANDONMENT OR CLOSURE

3.1

3.2

If a determination is made be the client and Roux Associates to close (i.e.,
abandon and seal) a well, the abandonment will be in accordance with local, State
and/or Federal regulations.

For each abandoned well, the procedure will be documented on an appropriate
field form or in the study notebook. Documentation may include, where
appropriate, the following:

a.  Well designation.

b Location with respect to the replacement well, if replaced (e.g., 30 feet north
and 40 feet west of Well MW-1). A Location Sketch form will be used.

¢.  Open depth prior to grouting and any other relevant circumstances (e.g.,
formation collapse).

d. Well casing left in the borehole by depth, size, and compaosition.

€. A copy of the Geologic Log.

f. ? revised diagram of the abandoned weil using the Well Construction Log
orm,

g-  Additional items left in hole by depth, description, and composition (e.g., lost
tools, bailers, etc.).

h. A description and daily quantities of grout used to compensate for
settlement.

i.  The dates of grouting.

j-  The level of water prior to grouting and the date measured.

k. The remaining casing, size, and composition above/below ground surface

reported in depths/heights from ground surface.
. Any other state or local well abandonment reporting requirements.
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STANDARD QPERATING PROCEDURES
FOR MEASURING DISSOLVED OXYGEN IN WATER

1.0 CALIBRATION

Follow manufacturer's calibration procedure exactly to obtain guaranteed precision and
accuracy. Calibrate membrane electrodes by reading against air and a sample with zero
dissolved oxygen (DO). (Add excess sodium sulfite, Na,SO,, and a trace of cobalt chloride,
CoC1,, to bring DO to a zero.) Preferably calibrate with samples of water under test.

2.0 PROCEDURE

Follow all precautions recommended by manufacturer to insure acceptable results. Take
care in changing membrane to avoid contamination of sensing element and also trapping
of minute air bubbles under the membrane, which can lead to lowered response and high
residual current. Provide sufficient sample flow across membrane surface to overcome
erratic response. Dissoived oxygen will be measured in situ where possible (i.e., surface

water), All sampling methods used will be recorded. The probe will be decontaminated
with distilled water between samples.

2.1 Validation of temperature effect:

Check frequency one or two points to verify temperature correction data as
recommended in manufacturer’s instructions,
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Measurement of Eh of Water Samples
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STANDARD OPERATING PROCEDURE -
FOR MEASUREMENT OF Eh OF WATER SAMPLES

1.0 PROCEDURE

1.1 Follow all manufacturer's instructions on procedures for filling the electrode
and correcting it to the meter.

12 Connect the electrode to the meter, set the function switch to the millivols
made, and place the electrode in the sample solution, being certain to keep

the filling solution level in the electrode at least one inch above the level of
the sample solution.

1.3 When the reading stabilizes, record the potential in the field notebook.

M
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STANDARD OPERATING PROCEDURE-
FOR DECONTAMINATION OF FIELD EQUIPMENT

L0 PROCEDURE FOR DRILLING EQUIPMENT

The following is a decontamination procedure for drilling equipment. Any variation
from this method will be documented on an appropriate field form or notebook.

1.1

12

13

1.4

The rig and all associated equipment should be properly decontaminated before
arriving at the test site.

The augers, drifling casings, rods, samplers, tools, rig, and any piece of equipment
that can come in contact (directly or indirectly) with the soil, will be high pressure
hot water washed on site prior to set up for drilling to ensure proper
decontamination.

The same high pressure hot water wash procedures will be followed between
boreholes (at a fixed on-site location, if appropriate) and before leaving the site
at the end of the study.

All on-site high pressure hot water washing (decontamination) activities will be
monitored by the field hydrogeologist.

2.0 PROCEDURE FOR SOIL-SAMPLING EQUIPMENT

The following is a decontamination procedure for soil sampling equipment (e.g., split
spoons, stainless steel spatulas).

2.1

22

23

2.4

25
2.6
2.7
2.8
2.9

Wear disposable gloves while cleaning equipment to avoid contamination and
change gloves as needed.

High pressure hot water wash the split-spoon sampler, or rinse with distilled or
deionized water.

Prepare a non-phosphate, laboratory-grade detergent solution and distilled or
deionized water in a bucket.

Disassemble the split-spoon sampler and immerse all parts and other sampling
equipment in the solution,

Scrub all equipment in the bucket with a brush to remove any adhering particles.
Rinse all equipment with distilled or deionized water.

Rinse all equipment with 10% nitric acid (if sampling for metals).

Rinse all equipment with distilled or deionized water.

Rinse all equipment with hexane (if sampling for pesticides/PCBs).

2.10 Rinse all equipment with distilled or deionized water.
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2.11 Rinse all equipment with methanol (if sampling for volatile organic compounds).

2.12 Rinse all equipment three times with distilled or deionized water.

2.13 Place clean equipment on a clean plastic (e.g., polyethylene) sheet.

2.14 Reassemble the cleaned split-spoon sampler.

2.15 Transfer the sampler to the driller (or helper) making sure that this individual is

also wearing clean gloves, or wrap the equipment with a suitable material (e.g.,
plastic bag, aluminimum foil).

3.0 PROCEDURE FOR WATER SAMPLING EQUIPMENT

The following is a decontamination procedure for water sampling equipment (e.g., non-
disposable bailers).

3.1

32

33

3.4
3.5
3.6
3.7
38
3.9
4.0
4.1
4.2
43

Wear disposable gloves while cleaning bailer to avoid contamination and change
gloves as needed.

Prepare a non-phosphate, laboratory-grade detergent solution and distilled or
deionized water in a bucket.

Disassemble bailer (if applicable) and scrub each part with the detergent and
water using a brush.

Rinse with distilled or deionized water and reassemble bailer.

Rinse bailer with 10% nitric acid (if sampling for metals).

Rinse bailer with distilled or deionized water.

Rinse bailer with hexane (if sampling for pesticides/PCBs)

Rinse bailer with distilled or deionized water.

Rinse bailer with methanol (if sampling for volatile organic compounds).

Rinse bailer with distilled or deionized water.

Air dry.

Wrap equipment with a suitable material (e.g., clean plastic bag, aluminum foil).

Rinse bailer at least three additional times with distilled or deionized water before
use.
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STANDARD OPERATING PROCEDURE FOR QUALITY CONTROL
1.0 RESPONSIBILITY

1.1 The project hydrogeologist will verify the integrity of the well and ensure that all
wells are constructed to specification, are adequately developed, and sampled
using the appropriate equipment to properly collect the samples needed to meet
study objectives. The project hydrogeologist will verify that all sampling,
equipment is properly decontaminated according to the standard procedures, that
all samples are properly handled and packaged to avoid possible cross
contamination or breakage and that the standard shipping procedures (i.e., Chain-
of-Custody forms, Custody Seals, etc.) and deadlines are met,

1.2 All field work will be done by or under the direct supervision of an experienced
project hydrogeologist from Roux Associates, Inc. The project manager or project
hydrogeologist, and Quality Assurance Unit (QAU) officer will be present for
critical phases of the study, inspection of site activities, procedural review, and
communication with field hydrogeologist and client personnel.

2.0 QUALITY CONTROL SAMPLES

2.1 Samples taken for analysis of compounds may require the use of quality control
samples to monitor sampling activities and laboratory performance. Types of
quality control samples may include replicate and/or replicate split, trip blank,
field (equipment) blank, and matrix spike. A discussion pertaining to each quality
control sample follows:

1. Replicate and Replicate Split - Replicate sample analysis is done to check
on the reproducibility of results either within a laboratory or between
laboratories. A replicate sample is called a split sample when it is collected
with or turned over to a second party (e.g., regulatory agency, consulting
firm) for an independent analysis. Replicate samples are aliquots from a
sample in a common container.

If samples are collected for volatile organic compound (VOC) analysis, then
the water from the bailer or pump will be distributed first to fill one VOC
container and then to fill the second VOC container. Adequate water
should be available to fill the bottles completely before they are capped. If
the water is insufficient to fill all the bottles at once, then incrementally with
water from two or more bailer volumes or pump cycles.

For other test substances, water should be accumulated in a common
container and then decanted slowly into the sample bottles. In the case of
wells that recover slowly and produce insufficient water to fill all the
replicate sample containers, the containers should be filled incrementally and
kept on ice in the cooler in between filling periods.
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Trip Blank - A trip blank sample is a sampie bottle that is filled with "clean”
(e.g., distilled/deionized) water in the laboratory, and travels unopened with
the sample bottles. It is opened in the laboratory and analyzed along with
the field samples for the constituent(s) of interest (e.g., test substance, etc.).
Analysis of trip blanks is performed to detect if contamination has occurred
during field handling, shipment, or in the laboratory. One trip blank would
accompany each day's samples.

Equipment and field Blanks - An equipment blank sample is collected to
check on the sampling procedures implemented in the field. An equipment
blank is made with “clean” (e.g., distilled/deionized) water by exposing it to
sampling processes (i.e., the clean water must pass through the actual
sampling equipment) For example, if samples are being collected with a
bailer, the equipment blank would be made by pouring the clean water into
a bailer which has been decontaminated and is ready for sampling, and then
pouring from the bailer into the sample containers. If a metals equipment
blank is to be made, the sample must be filtered. One equipment blank
would be incorporated into the sampling program for each day's collection
of samples and analyzed for the identical suite of constituents as the sampie.

The location(s) for preparation of field blank(s) will be specified in the
sampling plan. Often an equipment blank is made just before sampling the
last well to check for accumulated cross contamination, However, it may
also be made before sampling a background well or between sampling events
during the day. A field blank might be made at a location where ambient
air quality is poor, to check for atmospheric interference.

Matrix Spike - Spikes of compounds may be added to samples in the
laboratory to determine if the ground-water matrix is interfering with
constituent identification or quantification. Such analyses may aiso point to
systematic errors and lack of sensitivity of analytical equipment. That is, a
matrix spike, which is performed in the laboratory, provides a check of the
laboratory's ability to recover the matrix.
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4.0 SAMPLING EQUIPMENT AND PROCEDURES
4.1 Sampling for Fish and Macroinvertebrates

4.1.1 Habitat Evaluation

Each biological sampling station will be identified in the field with a flag or stake. Care will
be taken to see that surface water and sediment sampling regimes do not interfere with
biological sampling activities (which will be upstream of the former).

The habitat of each station will be observed and evaluated by a field biologist, according to
USEPA methodology (USEPA, 1989f, section 5). The evaluation will include measurements
of water quality (e.g., D.O., pH, TSS) and sediment characteristics (e.g., grain size).

4,12 Sampling for Fish

Fish will be sampled (State Permit No. SCF35.00) using a 5 ft x 100 ft monofilament gill net
(v2in,, 11in, 2in,, 4 in,, and 5 in. mesh). Nets will be deployed at depths of approximately
8 to 10 feet and examined every 24 hours. For smaller fish, minnow traps will be deployed
with a commercial bait. An attempt will be made to take five fish from each of the
following trophic levels: forager, bottom-feeder, and predator.

All fish will be measured to length and weighed with a portable spring scale. Small fish will
be placed in a prelabelled plastic zip-loc bag and frozen on dry ice. Larger fish will be
sampled for fillet (muscle) and offal (viscera minus gut contents). These samples will also
be placed in prelabelled zip-loc bags and frozen on dry ice.

4,13 Sampling for Macroinvertebrates

Macroinvertebrates will be sampled and evaluated qualitatively; all specimens taken at each
station will be preserved in the event that quantitative evaluation may be needed. If a large
number of organisms are present, individual organisms will be chosen from the sample using
random sampling techniques (USEPA, 1989f). Macroinvertebrates will be sampled with a
Surber sampler in streams that have a sufficient flow rate. Ponded areas or streams that
exhibit low flow will be sampled with a D-net or a Ponar grab sampler. Mesh sizes on all

sampling devices or processing screens will be S mm. Sampling depth of the benthic
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substrate will be approximately 10 cm. Samples will be processed in white enamel pans,
transferred to prelabeled 1-liter plastic bottles, and stored in 70 percent ethanol. Each
bottle will also contain alcohol resistant internal label as a quality control measure.

Complete taxonomic references, as well as a reference collection, are available to assist in
taxonomic identification. Macroinvertebrates will first be separated, station by station,
according to Order and identification will be made at least to Family level; identification
will be made to genus whenever possible.

42 Sampling of Ground Water, Surface Water and Stream Sediments

All sampling of ground water, surface water, and stream sediments will be done in

accordance with the Standard Operating Procedures given in Attachment 1 of Appendix A.
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APPENDIX Al6
Field Sampling and Analytical Procedures for the Metals Mobility Study—PTI

Flow-Through Cell: Zero Headspace Sample Collection Field Parameters

All ground-water monitoring wells were purged initially by bailing three pore volumes of
water. The ground water was sampled immediately after bailing using oxygen-impermeable
tubing connected to a peristaltic pump (Geofilter), emplaced several feet below the water
surface to minimize collection of water from the reoxygenating zone at the surface. Each
water sample was pumped directly into the bottom of a polycarbonate flow-through cell.
The electrodes (pH, Eh, conductivity, temperature, and dissolved oxygen) were mounted
inside the flow-through cell in air-tight fittings. Ground water was allowed to fill the cell,
all bubbles were bled off from the fitting, and pumping continued until the electrode
readings stabilized, typically after two additional cell volumes of ground water had flushed
through the system.

Arsenic: Analytical Procedure

The work plan proposed using an ion chromatography field separation method (Grabinski,
1981) for As(II), As(V), monomethylarsonic acid (MMAA), and dimethylarsinic acid
(DMAA, cacodylic acid). This method required on-site separation of arsenic species using
a combination of cation and anion exchange chromatography with an elution sequence of
trichloroacetic acid and ammonium hydroxide. However, analysis of a preliminary ground-
water sample from OW-16 submitted to Battelle Northwest Laboratory for arsenic speciation
analysis demonstrated that methylated species could be detected reliably by hydride
generation/atomic absorption spectroscopy. The hydride generation method is more reliable
because it avoids ionic exchange interferences characteristic of complex aqueous matrices.
Therefore, samples collected during the metals mobility study were submitted for arsenic
speciation analysis at Battelle,

Methods of sample collection, preservation, and analytical technique were based on
discussion with Battelle's analytical chemistry department. Samples were filtered, collected
in dark glass bottles under zero headspace conditions, stored on ice at 4+2 °C, and shipped
immediately to Battelle Northwest Laboratories (Sequim, WA) for analysis of As(III),
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As(V), MMAA, and DMAA. To avoid altering the oxidation state of the inorganic arsemnic
species, and because of the frothing of ground water upon acidification, samples were not
acidified.

At the Battelle laboratory, arsenate, arsenite, methylarsonic acid (MMAA), and
dimethylarsinic acid (DMAA) were volatilized from solution at a specific pH after reduction
to the corresponding arsines with sodium borohydride (total arsenic at a pH of < 1, arsenic
(I} species at a pH of 5-7, and arsenic (V) by difference). The volatilized arsines were
swept onto a liquid nitrogen—cooled chromatographic trap, which upon warming allowed for
separation of species based on boiling points. The released arsines were then swept by
helium carrier gas into a quartz cuvette burner cell, where they were decomposed to atomic
arsenic, the concentrations of which were determined by atomic absorption spectroscopy
with a reported method detection limit of 0.1 ug/I.

Hexavalent Chromium: Analytical Procedure

The work plan proposed field analysis for hexavalent chromium using a colorimetric reaction
with diphenylcarbazide in acid solution (Deyong et al. 1990; detection limit = 5 ug/l). A
field method was proposed because it ensured that the samples would be analyzed within
the required 24 hr holding time. However, the colorometric method is subject to potential
interferences in waters having visible color even after filtering (e.g., the waters immediately
down gradient of the hide piles having over 250 mg/l DOC ). Prior to initiating the metals
mobility field work, Skinner and Sherman Laboratories (Waltham, MA) was identified as
a facility with the ability to analyze samples for Cr(VI) analysis by SW846 method 7179
within the 24-hour holding time. This method involves extraction of Cr(VI) and is thus less
prone to matrix interference. Consequently, Cr(VI) determinations were made using this

more reliable procedure.

Samples of filtered water were placed in acid-washed glass containers, stored at 4°C, and
shipped to Skinner and Sherman Laboratories for immediate analysis. Method 7197
involves chelation of Cr(VI) with ammonium pyrrolidine dithiocarbamate, extraction into
methyl isobutyl ketone, and analysis by atomic absorption spectroscopy. Total chromium
was analyzed separately with the target-analyte-list metals, allowing Cr(III) to be determined
by difference between total Cr and Cr(VI).
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Iron: Analytical Procedure

At neutral pH values, Fe(Il) reacts rapidly with oxygen to form Fe(OH),,, (Sung and
Morgan, 1980). Consequently, ground-water sampling was designed to prevent aeration of
the sample prior to DO measurement. Ground water was collected with a peristaltic pump,
passed through a 0.5-upm in-line filter, and pumped directly from the impermeable tubing
into the bottom of a 300-ml glass beaker. The beaker was allowed to overflow twice its
volume before a sample was collected to avoid oxygenation of the sample, The sample for
analysis was collected directly into the HACH Accuvac vial from the bottom of the beaker,
in accordance with the HACH method for Fe(Il) determination. If sample dilution was
required, the desired sample volume was collected in an adjustable pipette diluted with
deionized water, and immediately drawn into the Accuvac vial for analysis. If the volumetric
measurement, dilution, and placement in the Accuvac vial was completed in under 15
seconds, no detectabie loss in Fe(II) concentration [by oxidation to Fe (III)] occurred even
without the use of de-aerated water in the dilution. All Fe(Il) analyses requiring dilution
were thus mixed and added to the stabilizing phenanthroline complex in under 15 seconds.

Fe(II) was determined colorimetrically following complexation by 1,10-phenanthroline. A
field HACH DR /100 spectrophotometer was used to quantify dissolved iron-phenanthroline
complex. Because the desired chelate forms only with Fe(Il), Fe(Ill) in the sample is not
detected. A second aliquot of the sample was analyzed for total iron by the HACH
Ferrover method, which uses 1,10-phenanthroline complexation and a strong reducing agent
to reduce Fe(IIl) to Fe(Il). Ferric iron content of the original sample is then calculated
from the difference between total iron and ferrous iron. Both ferrous and total iron method
detection limits were 0.05 mg/L.

Ammonia (NH3), Nitrate (NO3A, and Nitrite (NO2A: Analytical Procedure

The work plan proposed measurement of NH3 (as NH4+) and NO3Awith an Orion
gas-sensing ion-selective electrode in conjunction with a portable ion-selective meter, and
colorimetric measurement of nitrite using HACH AccuVac ampules. As with the Cr(VI)
analysis, the proximity of Skinner and Sherman Laboratories made it possible to submit
samples to this commercial laboratory and still meet the 48-hour holding time for NOZAand
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NO,* Samples for NH," were acidified to pH < 2 with H2SO4 and stored at 4°C,
Samples collected for NO,* and NO were stored unacidified and submitted daily for
analysis to Skinner and Sherman. Nitrate and NO, were determined by a modified method
353.2 (EPA, 1979). Ammonia was determined by EPA method 350.1 (EPA, 1979).

Sulfide: Analytical Procedure

The work plan proposed measuring sulfide colorimetrically using the HACH method of
reacting sulfide with ferric chloride and p-aminodimethylaniline oxalate to produce the dye
methylene blue. However, tests on water samples from OW-16 indicated that the color
present in some wells, even following filtration, caused unacceptable interferences at the
sulfide concentration range thought to exist at the Industriplex site. To minimize analytical
interferences, sulfide analysis was conducted in the field using an Orion solid state ion-
selective electrode in conjunction with a voitmeter. Although the reported working range
of the instrument is 0.003 to 32,000 mg/I, calibration in the field indicated that the practical
quantitation range was approximately 1 to 10,000 mg/I1.

Immediately upon retrieval of the ground-water sample, an unfiltered aliquot was mixed at
a 1:1 ratio with a pH 11 ascorbic acid anti-oxidant buffer, which converted all aqueous
sulfide species (H,S, HS", and $?) into the S? form and prevented subsequent reactions with
atmospheric oxygen. The potentiometric response was recorded when the electrode
stabilized (typically after 30 seconds). Calibration was obtained by comparing the sample
response to solutions mixed from a HACH standard Na,S solution. In accordance with the
Orion electrode instructions, fresh standards were prepared each day, and calibration for
each sample was done by bracketing the observed responses with standards within 4 hours
of the sample measurement.

Dissolved Oxygen (DO): Analytical Procedure

The work plan proposed analyzing oxygen using the Winkler or iodometric method (APHA,
1975). This method was selected over an oxygen electrode because of the difficulty in
removing oxygen from the sample during electrode measurements. However, since the time
of writing the original work plan, flow through cells have become much more widely
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accepted as a means of obtaining representative samples of ground water. The acquisition
of the flow-through cell for the metals mobility sampling thus aliowed dissolved oxygen to
be measured more reliably with an oxygen electrode immediately at the well head.

The procedures provided in the Orion dissolved oxygen manual were applied in the field.
The electrode was calibrated to atmospheric oxygen immediately prior to each
measurement. Experiments with the DO electrode indicated that accurate values were
obtained only when the sample water was actively flushed across the membrane surface,
This was accomplished by focusing the inflow to the flow-through cell directly onto the
oxygen electrode. By measuring dissolved oxygen in a zero-headspace chamber on a stream
of water immediately as it flowed from the well, introduction of atmospheric oxygen to the

sample was minimized. The detection limit for dissolved oxygen was 0.1 mg/L.

Procedure for Evaluating Organic Speciation of Chromium

Separation of organically-bound and uncomplexed chromium was conducted in the field
laboratory using a revision of the method described by Liu and Ingle (1989). The separation
is based on the affinity of trivalent Cr(III) for Chelex-100 chelating resin, which removes
labile (i.e., uncomplexed or weakly complexed) Cr(III) from solution without significantly
removing the organically-bound fractions or Cr(VI). Tests of this method prior to field
sampling determined that:

1. A column of Chelex-100 resin (13 ¢m long, 0.5 cm diameter, identical to the one
used in the field) removed 88 percent of labile Cr(IIl) from a 100-zg/1 Cr(III)
solution. This column capacity was selected to ensure that the highest ionic
strength ground water to be tested (OW-16) would not exceed the column capacity
for cation exchange. The absence of 100 percent removal efficiency is likely a
combination of analytical uncertainty (effluent concentration was less than 2 times
the instrument detection limit) and slow Cr(IIl) complexation kinetics with the
Chelex-100 resin.

2. The same Chelex column removed only 54 percent of Cr(Iil) when EDTA was
present as an organic complexing reagent at the same concentration as the Cr(IIl)
(i.e, 100 pg/l). Increased concentrations of EDTA would have complexed a
higher percentage of the Cr(IIl) and resulted in more complete passage through
the Chelex-100 column. This is demonstrated by experiments with fulvic
acid/Cr(ITI) mixtures (James and Bartlett 1983), where stabilization of Cr(III) in
solution was found to be enhanced by higher concentrations of the chelating
reagent.

MOOS824Y. 22, 1a-hpa



3.  Eighty-five percent of the Cr(IIl) in a preliminary sample of OW-16 ground water
from the Industriplex Site was not removed from solution by the Chelex column,
indicating that the majority of the Cr in the sample was likely present as either
Cr(VI) or organically complexed Cr(III).

4.  Cr(VI) at 100 pg/l was not measurably removed (detection limit = 10 ug/l) by
the Chelex-100 coilumn, demonstrating that Cr(VI) is not attenuated by the resin.

These results are consistent with the findings of Liu and Ingle (1989), which indicated that
a Chelex-100 column will selectively remove labile metal cations from ground waters while

allowing strongly bound organic complexes to pass.

Filtered and unacidified samples of ground water were brought to the field trailer and
passed through a Chelex-100 resin column within 8 hours after collection of the ground-
water samples. The sample passed through the column was then acidified and submitted
for analysis of total Cr. Total Cr and Cr(VI) were determined from the analysis of metals

on the original water sample collected and filtered at the well. The Cr concentration in the
Chelex-100 eluent included the Cr(VI) plus the Cr(III) present as strong organic complexes.
The concentration of organically complexed Cr(III) was calculated from the total Cr in the
column effluent minus the Cr(VI) determined in the original sample.

Alkalinity: Analytical Procedure

The alkalinity was determined following the method of Greenberg et al. (1981). Each
sample was titrated with H2S04 to end points of pH 8.3 (carbonate alkalinity), 4.5
(bicarbonate alkalinity), and 3.8 {organic acids).

Specific Conductance and Temperature: Analytical Procedure

Temperature and specific conductance were measured with an Orion conductivity electrode,
model #012210, and dedicated conductivity meter, model #124, in the flow-through ceil as
described previously.

pH: Analytical Procedure

pH was measured with a glass Orion pH electrode, model #91-57, mounted in the flow-
through cell. The electrode was calibrated with Fisher standard buffers pH 4, 7, and 10 to
bracket the pH of the sample being measured.
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Analytical Procedure for Organic Acids

Sampies for organic acids were field filtered through 0.45-um Millipore filters and collected
in pre-cleaned, 250-ml amber glass containers. Samples were cooled to 4°C and shipped
unpreserved, overnight, to Huffman Laboratories (Golden, CO) for analysis of dissolved
organic fractions following the method of Leenheer (1981). Fractionation of dissolved
organic matter is not a standard technique, and as a result, does not have a published
holding time. However, the samples were analyzed as rapidly as possible following their
receipt by the laboratory. Each analysis required 4 days to complete, and five samples were
analyzed per week until all samples were completed. All samples were stored at 4 * C until
the time of analysis.

Lenheer's method is based on a column separation technique. At low pH, weak acids
become protonated and adsorb on a nonpolar resin, while at high pH, weak acids are
ionized and pass through the column (Aiken, 1988). The hydrophobic solutes are sorbed
and fractionated on nonionic, nonpolar macroreticular resins, while the hydrophilic solutes
are sorbed and fractionated by macroreticular ion-exchange resins. The hydrophobic and
hydrophilic acids are further fractionated into acid, base, and neutral components using
column separation at variable pH. This level of analytical detail was designed to be
intermediate between a simple analysis for dissolved organic carbon (DOC) and a full
characterization of the metal-binding capacity of the humic material.

Following fractionation, selected hydrophilic acid fractions were analyzed at Huffman
Laboratories (Golden, CO) by high-precision liquid chromatography for methanoic,
ethanoic, butanoic, pentanoic, and citric acids.

Procedures for Analysis of Aquifer Material
Samples of aquifer material were collected from drill cuttings during the installation of
monitoring wells. Samples were collected from below the water table in order to obtain

samples that would produce data pertinent to the ground-water transport of metals and
organic constituents.
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Total Organic Carbon Analytical Procedure

A wet oxidation procedure (Snyder and Trofymow, 1984) was used to determine total
organic carbon in the aquifer material. Each sample analyzed by this method required
0.5-2.0 grams of aquifer material, depending on the range of carbon content. Samples were
analyzed for total organic carbon at Huffman Laboratories (Golden, Colorado) and
Colorado State University Department of Soil Sciences (Fort Collins, CO).

Zero Point of Charge: Analytical Method

Zero point of charge (ZPC) indicates the pH at which a soil sample has no net surface
charge. The analysis was proposed originally to evaluate the attenuation capacity of the soil
for Cr, but was dropped from the list of analyses because of insufficient sample volume.

Cation Exchange Capacity: Analytical Method

The cation exchange capacity (CEC) was measured using the method of Rhoades (1982) at
Hazen Laboratory (Denver, CO). This method involves saturating the cation exchange sites
with Na*, then extracting the Na* with Mg** and measuring the amount of Na* removed.
CEC is a property of the mineral grain surfaces; it is not affected by mixing of the soil and
thus does not require collection of an undisturbed sample. Samples of drill cuttings were
collected from below the water table, and water allowed to drain freely prior to analysis.
CEC is not a standard method, and no standard holding time or preservation has been
established. However, samples were stored in air-tight containers prior to analysis to

prevent changes in the surface characteristics that might result from oxidation.

Soil Mineralogy: Analytical Procedures

Electron Microprobe—The microprobe analyses were conducted using a JEOL 8600
microprobe in the wavelength-dispersive mode at the University of Colorado Department
of Geological Sciences (Boulder, CO). A sample of aquifer material was set in an epoxy
matrix, hardened, and polished. The electron microprobe focuses a 1 pm diameter electron
beam on the area of interest. Wavelength-dispersive and energy-dispersive analyses of the
fluorescent x-rays emitted by the sample provide an elemental composition, and
subsequently, the stoichiometry of the target solid. In addition, this method is capable of
identifying physical relations (e.g., rinding or encapsulation of solids containing the metals
of interest.

MODBBZAY. 20, 14-0pa



XRD-X-ray diffraction was proposed as a method for determining the mineral content of
the soil matrix. 'However, XRD is not able to detect minerals present at below
approximately 5 percent (w/w) in a sample. The microprobe analyses demonstrated that
the metals of interest (i.e., Cr and As) were below method detection limits so no XRD
analyses were undertaken.

Physical Soil Parameters

The planned physical characteristics included bulk density, porosity, particle size distribution,
and hydraulic conductivity, as input to any future fate and transport computer modeling.
However, the drill rig on site during the metals mobility study was selected for its ability to
install monitoring wells and was not equipped to collect intact soil samples (e.g., with a
Shelby tube or lined split spoon sampler). Disturbed sample of aquifer material were thus
obtained from the drill cuttings. As a result, the analyses requiring intact samples (i.e., bulk
density, porosity, and hydraulic conductivity) were not conducted. These data will be
collected at a future date if necessary. '

The particle size distribution (the percentage of clay, silt, and sand in the aquifer material)
does not require an intact sample and was determined by drying the aquifer material and
passing it through a series of sieves to determine coarse sand (<0.81 mm), coarse to fine
sand (0.81-0.061 mm), coarse silt (0.061-0.038 mm), and silt and clay (<0.038 mm). The
weight of each size fraction was reported relative to the total mass of material.

Microbiological Plate Counts

The number of bacteria in the samples was measured by viable plate count, a common
procedure to enumerate living bacterial cells (Atlas et al. 1988). Two grams of the Halls
Brook Holding Area sediment samples were mixed with 10 ml sterile mineral salts medium
and vigorously shaken (circular motion) on an Orbit Shaker (Lab-Line Instruments, Inc.,
Model 3520) at 350 rpm for 30 minutes in order to desorb bacteria from the sludge
particles. Then 1-ml samples were serially diluted to a final dilution of 10”7 in increments
of 10, Sterile buffered mineral salt (MS) medium was used for dilution in order to prevent
osmolytic effects on the cells. All analyses were initiated within three days of sample
collection. In the interim samples were stored in the dark at 7°C.
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a). Spread Plates on Tryptic Soy Agar

0.1-mL portions of each dilution were aseptically spread out on separate tryptic
soy (soybean casein digest, dehydrated, Difco) agar plates. Instead of the usual
30 g/L of tryptic soy broth, only 6 g/L were used to allow growth of organisms
that may not be accustomed to rich nutritional conditions. The bacterial colonies
on the plates were counted after 2, and again after 4 days of incubation at 24°C,
It was assumed that each colony forming unit (cfu) represents the progeny of a
single cell. Therefore, by counting the number of colonies and accounting for the
dilution factor, the number of bacteria in the samples could be calculated.

b). Screening for Benzene—Degrading Bacteria

In a second series of experiments, serial dilutions of three sediment samples,
collected from the northern third of Halls Brook Holding Area at 7 cm, 32 cm,
and 50 cm below the sediment/water interface, were assayed for the presence of
bacteria able to utilize the aromatic hydrocarbon benzene as their sole source of
carbon and energy. Benzene (thiophene free) was purchased from Fisher
Scientific Company (Fair Lawn, New Jersey, USA). The samples were spread on
MS medium solidified with 1.5 percent purified agar (Difco Laboratories, Detroit
Michigan). 100 mg benzene per liter agar were added to a small depression in the
solidified agar. It was found to be impossible to disperse benzene in liquid or
solid media without high losses of the hydrocarbon due to vaporization effects.
Consequently, benzene was provided separately in the vapor phase and allowed
to enter the growth medium via diffusion from the vapor. The agar was not
analyzed for benzene following the experiment, but the agar at the surface where
the bacteria was being grown should be near equilibrium with benzene in the
vapor.

All spread plates were kept in a tightly closed jar, and plate counts were made after one
week of incubation at room temperature. No physical degradation of the plastic plates was
observed. To determine if growth on the plates was due to the benzene and not to agar

impurities, control plates were treated in the same way but not exposed to benzene.
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RONMENTAL CONSULTING & MANAGEMENT
OUX ASSOCIATES, INC.

GEOLOGIC LOG

Study No. _06624Y Date 04/30/92

Project ISRT GSIP Phase 2

Client _Industri-Plex Site Remedial Trust

Page 1 of 1

Logged By _J. Gerlach

Well/Boring No. _OW-37A

Location 8 ft. west of OW-37

Hole Diam, (in.) 8

Final Depth (it.) _29.5

Casing Diam. (in.) 2
Casing Length (ft.) _20.88 (2}
Screen Setting (ft.) 29 - 19
Screen Slot & Type PVC 10 Slot

Well Status %

M.P. Elevation 71L.58 (PVC)

WELL DATA _G-W READINGS (1)
Date |DTW MP (2)! Elev. W.S
12/18/91| 5.05 60.53
01/14/92) 6.22 65.36
02/19/92| 6.86 64.72
03/21/92| 6.62 6496
REVELOPMENT

SAMPLER
Drilling Started 09/12/91 _ Ended 09/16/91 |Type None

Surged and pumped well on 09/23/91

Drller D. L. Maher Hammer N/A Ib. Jard 12/12/91. Total 350 gallons
Type of Rig _Mobile B-57 Hollow Stem Auger }Fall N/A in. |removed.
SAMPLE
PID Strata Ch Depth AMP IPTION®
(ppm) | No.| Rec. Depth Blows 6 & Gen. Da;%.c (ftg S LE DESCR ON
04 SEE LOG FOR WELL QW-37.
2
.
4
~
-
6
—-—
N
g
10+
124
14
16
18+
-

% from top of PVC casing

logged cuttings

REMARKS gli in feet relative to a common datum




CONSULTING GROUND WATER GEOLOGISTS
'ROUX ASSOCIATES INC

GEOLOGIC LOG

l

r—_—_——_—-———'__'—
| e
W WELL DATA G W READINGSH
Study No. LOLOLY Dots 3/20/90 __!Mete Olam. {in) 10" Date | DTW MP@IElse.W.LT
Project Industri-Ple x Site | Finet Oepm (112 15.72 |
Clieat Golder Associates Casing Dlom. (in.) 4
Page of ! Cosing Langin(tt) 7.98° I
Losges 8y L. Gresorv i Scraenm Setting (1123.52-15.72
wall No. s OW-37 | Sereem Slot & Type 10 slot PVC
P 5 ' i
Loc. 2 urn.T.zTa:; ] Well Status |
M.P. Elavation .60’ SAMPLER ENT
Oritter —D.L. Maher Company P—— 140 B
Typa Of Rlg Jollow Stem Auger Fell 30 ln.
SAMPLE
! Strwtu Change | Depth
HNU [Netmec] Gesrnifr1l Elomas6~ 18 Gea Desc. | (f1) SAMPLE DESCRIPTION
0.0 1.0] 0-2' 2,3,3.4 oL O ]Top 0.6': Brown organic SILT -
Bottom O0.4': sand and cinder; wet at
tip. :
0.0 1.0{ 5-7' 1.,1,1,3 CL 5 = Top 0.2': Light grey soft clay.
SW 4 Botrom 0.8': Black to brown medium &
1 SAND, fining downward; wet.
0.0 2.0| 10-12' 5,9,9,18 SW 10 —f Top i.2': brown medium SAND.
< Bottom 0.8': brown fime SAND, well
J sorted. —
7.C 1.0l 13-16.5"14,17.,80 SW 15 = Top 0.5': Brown fine SAND.
SP < Rottom 0.5': Brown medium SAND, some
1 coarse angular gravel.
e
0.0 1.0 20-22" |15,40,60,53 SP 20 4 Top 0.5': Brownto red brown medium
' < to coarse SAND, some tine gravel.
1 Bottom 0.5': Red brown medium to
_} coarse Sand and fine to coarse
A angular gravel. -
0.0 0.8 25-27' |4,14,45,80 SP 25 | Brown medium to fine SAND some
_] coarse gravel, little silt, very
tight: wet, poorly sorted.
~ 1 Auger refusal at 29.5° (bedrock)
3.q 31.3-34.3|100%recoveryy Bedrock | 30 — Grey green medium grain Gabbro
- oblique and horizontal fractures
filled with sand, weathered bedrocy
REMARKS? (1} in taat retative 10 & commen datum:
(2] from too of PYC zasing




TRONMENTAL CONSULTING & MANAGEMENT
OUX ASSOCIATES, INC.

GEOLOGIC LOG

WELL DATA G-W READINGS (1)
Study No. _06624Y Date 04/30/92 Hole Diam. (in.) _10,6 Pate _|DTW MP (2} | Elev. W.§|
Project ISRT GSIP Phase 2 Finai Depth (ft.) _85.2
Client _Industri-Plex Site Remedinl Trust Casing Diam. (in.) _6
Page _1 of 2 Casing Length (ft.) _40.1
Logged By M. Smith Screen Setting (ft.) 37 - 85.2
Well/Bonng No. OW-51B Screen Slot & Type _Open hole ‘
Location Northwest of arsenic it Well Sttus_Bedrock monitoring _____]
M.P. Elevation 72,60 SAMPLER_ DEVELOPMENT
Driiling Started _11/15/91 Ended _11/20/91 | Type _None Poor producer - not developed.
Driller D.L. Maher Hammer NA ib
Type of Rig Barber Rig Fall NA in.
SAMPLE
PID Strats Change | Depth
kppm) | No.| Rec. Depth Blows 6 & Gen, Dwgc. (ﬁ’f SAMPLE DESCRIPTION®
FILL 04 Logged from cuttings; see geologic log for
OW-37 for more complete description of
<4 overburden.
<+ 0-5" FILL, rubble.
SAND -4 5-20": SAND; gray/brown; flowing.
10
204 20 -30": Brown\tan flowing SAND.
1
30+ 30 -34": Broken up rock; sand and gravel mixed
Weathered - in
BEDRCCK <4 34 - 35" Weathered BEDROCK (dark gray meta-
~ gabbro).
BEDROCK - 35 -85": BEDROCK, dark gray meta-gabbro.
40-4 40 - 41": Fractures.
-
=
- 48 - 50’: Fractures.
50-
-+ 59 -59.5": Fractures.
60
:
?OJ 72 - 73.5": Fractures
-

EZ; from top of PVC casing
3) logged cuttings

REMARKS (1) in feet relative to a common datum




IRONMENTAL CONSULTING & MANAGEMENT

OUX ASSOCIATES, INC.

GEOLOGIC LOG

WELL DATA G-W READINGS (D)
Study No. _06624Y Date 04/30/92 Hole Diam. (in.) _10, 6 Date {DTW MP (2)] Elev. W..
Project ISRT GSIP Phase 2 Final Depth (ft.) _85.2 ]’
Client Industni-Plex Site Remedial Trust Casing Diam. (in.) 6
Page _2 of 2 Casing Length (ft.) _40.1
Logged By _M. Smith Screen Setting (ft.) 37 - 85.2 T
Well/Boring No. _OW-51B Screen Slot & Type _Open hole
Location Northwest of arsenic pit Well Status _Bedrock monitoring ______| _
M.P. Elevation 72.60 SAMPLER. DEVELOPMENT _ |
Drilling Started _11/15/91 Ended _11/20/91 | Type _None Poor producer - not developed.
Dnller D.L. Maher Hammer NA lb.
Type of Rig _Barber Rig Fall NA in. T
SAMPLE
PID Strata Change Depth
opm) | No.] Rec. | Depti |  Blows6 | & Gen. Dest, | (R SAMPLE DESCRIPTION T
80— |
- 82- 82.5": Fractures.
Bottom of - Bottom of boring 85", r
Boring 85 -
90
100—
110-
120—
130~
ﬂ
140—
4
150—
.

REMARKS (1) in feet relative to a common datum

2) from top of PYC casing
23} logged cuttings




RONMENTAL CONSULTING & MANAGEMENT
OUX ASSOCIATES, INC,

GEOLOGIC LOG

Study No. _06624Y Date_04/30/92

Project ISRT GSIP Phase 2

Clieot _Industri-Plex Site Remedial Trust

Page 1 of 1

Logged By D. Aschman

Well/Boring No. _QW-52A

Location _Off west end of Atlantic Avenue.

M.P, Elevation 69,22 (PVC)

Drilling Started 09/19/91 _ Ended 09/19/91

Type _None

WELL DATA G-W READINGS (1)
Hole Diam. (in.) 8 Date |DTW MP (2)] Elev. W.S
Final Depth (ft.) _11.7 12/10/91 9.67 5955
Casing Diam. (in)) 2 01/13/92{ 1030 5892
Casing Length (ft.) 7.42 (2) 02/20/92] 11.04 58.18
Screen Setting (ft.) 5.5 - 10.5 03/19/92| 10.18 59.04
Screen Slot & Type _PVC 10 Slot

SAMPLER DEVELOPMENT

Surged and pumped on 12/10/91. Poor

Driller D, L, Maher Hammer N/A Ib. | producer. Total 5 gallons removed.
Type of Rig _Mobile B-57 Hollow Stem Auger |Fall N/A in.
SAMPLE
PID Strata Change | Depth AMP CRIPTION®
m} { No.| Rec. Depth Blows 6 & Geu. Dcs%. (fe S LE DES ON
NA 0-2 TILL 04 Brown medium to coarse SAND with coarse
-4 gravel cobbles, bolders,
2
3 SAND —~ Dark brown medium to coarse SAND.
< Odor.
4
5 Hides/Odor - Black sand with decaying hides. Odor.
WATER 6~ Damp at 6 ft.
TABLE ~
(approx.) -
8 8- Black fine muck {decayed hides). Wet.
Bottom of 104 Bottom of boring 11.7.
Boring 11.7 ft. -
12—
14~
16~
18-

2) from top of PVC

casing

REMARKS {1; in feet relative to a common datum

3) logged cuttings




RONMENTAL CONSULTING & MANAGEMENT

OUX ASSOCIATES, INC.

GEOLOGIC LOG

WELL DATA _G-W READINGS (1)
Study No. _06624Y Date _04/30/92 Hole Diam. (in.) _8 Da DTW MP (2) | Elev. W.£
Project ISRT GSIP Phase 2 Final Depth (ft.) _17.3 12/10/91 | 9.55 59.50
Client _Industni-Plex Site Remedial Trust Casing Diam. (in.) 2 01/13/92 | 11.20 57.85
Page 1 of 1 Casing Length (ft.) _12.95 (2) 02/20/92 | 11.04 58.01
Logged By _D. Aschmap Screen Setting (ft.) _11.5 - 16.5 03/19/92 [ 7.12 51.88
Well/Boring No. _OW-52B Screen Slot & Type PVC 10 Slot
Location _Off west end of Atlantic Avenue. Well Status _Monitoring _
M.P. Elevation 69.05 (PVC) SAMPLER DEYELOPMENT
Drilling Started 09/19/91 _ Ended _09/19/91 | Type None Surged and pumped on 12/10/91. Poor
Dnaller D. L. Maher Hammer N/A lb. |[producer. Totai 8 gallons removed.
Type of Rig _Mobile B-57 Hollow Stemn Auger Fall N/A in. J
SAMPLE
PID Strata Change | Depth AMP @
kppm) | No.[ Rec. Depth Blows 6 & Gen. Des;sc. (i?tg S LE DESCRIPTION
0-3 TILL 0« Brown medium SAND with gravei and cobbies,
- trace silt.
2
3-5 HIDES = Black medium SAND with patches of hair. Odor.
ODOR -1
4=
6 - Moist.
6
7 WATER —  Fine black muck (degrading hides) with patches of
TABLE —  hair. Damp. Slight odor, -
(approx.} —~
3
10+
12 SAND = Black stained fine to medium SAND. Odor.
124 Wet.
13.5 —| Black fine sand with silt and clay. Cohesive,
— liquifies easily.
14+
16+
BEDROCK at — Bottom of boring - 17.3",
17.3° —
18+

from top of PVC casing
logged cuttings

&

REMARKS (1) in feet relative to a common datum




ONMENTAL CONSULTING & MANAGEMENT

OUX ASSOCIATES, INC.

GEOLOGIC LOG

~WELL DATA _ G-W READINGS (1)
Study No. _06624Y Date _(4/30/92  Hole Diam. (in.) _10 Date |DTW MP (2} | Elev. W.S
Project ISRT GSIP Phase 2 Final Depth (ft.) _78.9
Client _Industri-Plex Site Remedial Trust Casing Diam. (in.) 6
Page _ | of 1 Casing Length (ft.) _34.43 (2)
Logged By M. Smith Screen Setting (ft.) 31.5 - 78.9
Well/Boring No. _QW-53B Screen Slot & Type _Open hole ,
Location _Off west end of Atlantic Avenue Well Status B onitorin
M.P. Elevation 70.33 SAMPLER. DEVELOPMENT
Drilling Started _11/21/9]1 _ Fnded _11/23/91 | Type _None Poor producer -~ not developed.
Drller D.L. Mzher Hammer NA 1b.
Type of Rig _Barber Rig Fall NA in,
SAMPLE
PID Strata Change Depth AM
m) | No.| Rec. Depth Blows 6 & Gen. Desgc. (fg S PLE DESCRIPTION®
04 Logged from cuttings.
SAND <4 0-13" Black; mediom-fine; SAND; odonferous.
-
104
- 13 - 19.5": Grey; fine; SAND.
-
Weathered 204 20-26": Broken up rock.
BEDROCK =
-
BEDROCK 4 26 - 79": Bedrock.
30
404
= 48 - 49’: Fractures.
50+
-4 52 -352.5": Fractures.
- 57 - 58" Fractures.
60—
70
Bottom of ~ Boitom of boring 78.9".
Boring 78.9 -

REMARKS (1) in fest reiative to a common datum

from top of PVC casing
logged cuttings

&




RONMENTAL CONSULTING & MANAGEMENT
OUX ASSOCIATES, INC,

GEOLOGIC LOG |

Drilling Started 09/18/91  Ended _(9/18/91

| Type _MNong

WELL DATA G-W READTN_QS_.(Tt
Study No. _06624Y Date_04/30/92 Hole Diam. (in.) 8 Date __[DTW MP (2)| Elev. W
Project ISRT GSIP Phase 2 Final Depth (ft.) _13 01/13/92| 8.14 55.88
Client Industri-Plex Site Remedial Trust [ Casing Diam. (in.) 2 02/19/92| 7.56 56.46
Page _1 of 1 Casing Length (ft.) 5.32 (2) 03/19/92| 8.23 55.79
Logged By _D. Aschman Screen Setting {ft.) 4 - 12 ‘|
Well/Boring No. _OW-54A Screea Slot & Type _PVC 10 Slot
Location South of South Hide Pile Well Status _Monitoring_____ _
M.P. Elevation 64.02 (PVC) SAMPLER DEVELOPMENT 1

Surged and pumped on 09/20/91. Total

Driller D. L. Maher Hammer N/A lb. |80 gallons removed.
Type of Rig _Mobile B-57 Hollow Stem Auger ] Fall N/A in, —l
SAMPLE *
PID Strata Ch Depth AMP IPTION®
ppm) | No.| Rec Depth Blows 6§ & Gen, Dar:lsg:.e (&5’ S LE DESCR ON
g-5 SAND 0« Logged from cuttings; Sec geologic log for |
- OW-54C for more complete description.
—  Yellow-brown fine SAND, trace fine gravel,
-  trace silt.
a
] -
4=f
6—
B
8
8 Stained SAND — Dark brown fine-medium SAND. No odor.
10
11-13 —  Grey medium-coarse SAND, little gravel. Little (
124  staining, no odor.
Bottom of —  Bottom of boring 13
Boring 13 144
16—
1
18+
—
=
-

2

z from top of PVC casing

logged cuttings

REMARKS gli in feet relative to a common datum




ENVIRONMENTAL CONSULTING & MANAGEMENT
ROUX ASSOCIATES, INC.

GEOLOGIC LOG

WELL DATA G-W READINGS (1)
Study No. _06624Y Date 04/30/92 _ | Hole Diam. (in.) 8 _Date  |DTW MP (2)] Elev. W.S
Project ISRT GSIP Phase 2 Fipal Depth (ft.) 255 01/13/92| 834 55.94
Client _Industri-Plex Site Remedial Trust | Casing Diam. (in.) 2 02/19/92| 6.73 5155
Page 1 of 2 Casing Length (ft) 25.18 (2) 03/19/92| 8.02 56.26
Logged By D. Aschman Screen Setting (ft.) 13.7-23.7
Well/Boring No. _OW-54B Screen Slot & Type PVC 10 Slot
Location _South of South Hide Pile Well Status Monitoring ________{
M.P. Elevation §4.28 (PVC) SAMPLER REVELOPMENT
Drilling Started 09/18/91 = Ended 09/18/91 |Type None Surged and pumped on 09/20/91. Total
Driller D, L. Maher Hammer N/A Ib. | 135 gallons removed.
Type of Rig Maobile B-57 Hollow Stem Auger [ Fall N/A in.
SAMPLE
PID Strata Chan Depth AMP IPTION®
Kppm) | No.| Rec. Depth Blows 6 & Gen, Dt-,sgt::.'= (ftg S LE DESCR ON
0->5 SAND 04 Logged from cuttings; see geologic log for
—  OW-54C for morec complete description.
-  Yellow-brown fine to medium SAND, lictle
- gravel
.
4
N
6 Stained SAND 64 Dark brown medium to coarse SAND, moist.
i
-
8
WATER .
TABLE -
{approx.) -
10 QODOR 104 Dark brown, medium-coarse SAND, little silt;
- trace gravel, wet, odor,
=
124
14
15 -  Grey medium SAND, little clay. Slight cdor,
16+
18
REMARKS (1) in feet relative to a common datum
2} from top of PVC casing
3) logged cuttings




:NVIRONMENTAL CONSULTING & MANAGEMENT
OUX ASSOCIATES, INC.

GEOLOGIC LOG

il
WELL DATA G-W READINGS (1)
Study No. _06624Y Date 04/30/92 Hole Diam. {in.) 8 Date 'DTW MP (2} Elev. W
Project ISRT GSIP Phase 2 Final Depth (ft.}) _25.5 01/13/92| 8.34 5594 —
Client Industri-Plex Site Remedial Trust Casing Diam. (in.) 2 02/19/92| 6.73 57.55
Page 2 of 2 Casing Length (ft.) 25.18 (2} 03/19/92| 8.02 56.26
Logged By D. Aschman Screen Sctting (ft.) 13.7-23.7 -
Weil/Boring No. _OW-54B Screen Slot & Type _PVC 10 Slot
Location _South of South Hide Pile Well Status Monitoring______________
M.P. Elevation 6428 (PVC) SAMPLER DEVELOPMENT
Drilling Started 09/18/91 _ Faded 09/18/91 |Type Nomne Surged and pumped on (09/20/91. Tota’
Driller D. L. Maher Hammer N/A Ib. }135 gallons removed. L
Type of Rig _Mobile B-57 Hollow Stem Auger |Fall N/A in,
SAMPLE
PID Strata Chan, Depth )]
(ppm) | No.| Rec. Depth Blows 6 & Gen. Des%,'= (it SAMPLE DESCRIPTION |
20 204  Grey-black medium SAND, Rich peaty odor,
22
244
26
Bottom of — Bottom of boring 27.5', but collapses to 255 -
Boring 27.5 -~ when drilling stops.
28—1
304
324
-
344
4
36
38

2

2 from top of PVC casing

REMARKS gli
logged cuttings

in feet relative to a common datum




[ENVIRONMENTAL CONSULTING & MANAGEMENT

ROUX ASSOCIATES, INC. GEOLOGIC LOG
WELL DATA G-W READINGS (1)
Study No. _06624Y Date _04/30/92 Hole Diam. (in.) 8 Date DTW MP (2)! Elev. W.S!
Project ISRT GSIP Phase 2 Final Depth (ft.) _47.5 01/13/921 824 56.09
Client Industri-Plex Site Remedial Trust Casing Diam. (in.) 2 02/19/92] 8.02 5631
Page 1 of 3 Casing Length (ft.) _46.63 (2) 03/19/92| 833 56.00
Logged By _D. Aschman Screen Setting (fi.) 40 - 45
Well/Boring No. _QW.-54C Screen Slot & Type PVC 10 Slot
Location _South of South Hide Pile Well Status _Monitorin
M.P. Elevation _64.33 (PVC) SAMPLER DEVELOPMENT
Drilling Started 09/16/91  Ended 09/17/91 | Type Split spoon Surged and pumped on 09/20/91. Total
Driller D. L. Maher Hammer 140 Ib. {85 gallons removed.
Type of Rig Mobile B-57 Hollow Stem Auger | Fall 30 in,
SAMPLE
PID Strata Change | Depth SAMP
iopm) | No.] Rec. | Depth]  Blows6 | & Gien. Dese. | (69 LE DESCRIFTION
1 1.0 g-2 10,10,16,32 SAND 04 Brown, medium to fine SAND, some silt and
— fine gravel, dry.
2 13 2-4 14,16,24,30 24  Yellow-brown medium to fine SAND, some silt
~ and fine gravel, moist.
3 14 4-6 11,18,15,14 44  Yellow-brown medium to fine SAND, some siit
— aad fine gravel, moist.
4 05 6-8 8889 6~ Yellow-brown medium to coarse SAND, some
~  silt and fine gravel, moist. %" layer dark brown
. fine sand with odor.
5 1.0 8-10 7,17,22.24 WATER 8«4  Grey-brown fine SAND, some silt. Layers of
TABLE — orange and black staining. Wet.
(approx.) —
6 15 10-12 | 7,20,28,26 lﬂj Same, grading to black medium to coarse SAND
~  with dark orange mottling. Wet,
4
12
-
7 12 13-15f 2,255 - Black fine SAND, wet.
14—
8 1.5 15-17 | 66,88 ODOR — Black fine SAND, odor of organic decay (hides).
16
9 03 18-200 | 43,638 18- Black fine-medium SAND, trace silt.

REMARKS E

2) from top of PVC casing

1} in feet relative to a common datum




NVIRONMENTAL CONSULTING & MANAGEMENT
OUX ASSOCIATES, INC.

GEOLOGIC LOG

_G-W READINGS (1) |

WELL DATA
Study No. _06624Y Date _04/30/92 Hole Diam, (in.) _8 Date |[DTW MP (2)| Elev. W.
Project ISRT GSIP Phase 2 Final Depth (ft.) 475 01/13/92] 824 56090
Client Industri-Plex Site Remedial Trust Casing Diam. (in.) 2 02/19/92| B8.02 5631
Page 2 of 3 Casing Length (ft.) _46.63 (2) 03/19/92| 833 56.00
Logged By _D. Aschman Screen Setting (ft.) 40 - 45
Well/Boring No. _OW-54C Screen Slot & Type PVC 10 Slat
Location South of South Hide Pile. Well Status Monitoring | i
M.P. Elevation 64.33 (PVC) MPL DREYELOPMENT
Drilling Started 09/16/91  Ended 09/17/91 | Type _Split spoon Surged and pumped on 09/20/91. Total
Driller D. L. Maher Hammer _140 Ib. |85 gallons removed. -
Type of Rig _Mobile B-57 Hollow Stem Auger | Fall 30 in.
SAMPLE
PID Strata Change | Depth AMP
(ppm) | No.| Rec. Depth Blows 6 & Gen, D?s%. (i S LE DESCRIPTION
10 12 20-22 | 126911 20~ Black, medium to coarse SAND, some fine silt, [
- trace fine gravel. Wet. Odor.
22
= T
11 1.4 24-46" | 779,11 24~  Black fine SAND, micaccous. Wet, odor.
26
28]
12 10 30-32 | 981014 30+ Black fine SAND. Wet. Odor.
32+
13 1.0 34-3 | 611,11,13 Black silty 341 Black very fine silty SAND. Wet. Odor.
SAND —
36~
33

REMARKS El}

2) from top of PVC casing

in feet relative to a common datum




RONMENTAL CONSULTING & MANAGEMENT
OUX ASSOCIATES, INC.

GEOCLOGIC LOG

WELL DATA G-W READINGS (1)
Study No, _06624Y Date _04/30/92 Hole Diam. (in.) 8 Date [DTW MP (2} Elev. W.SI
Project ISRT GSIP Phase 2 Final Depth (ft.) _47.5 01/13/92| 824 56100
Client Industri-Plex Site Remedial Trust  Casing Diam. (in.) 2 02/19/92| 8.02 5631
Page 3 of 3 Casing Length () _46.63 (2) 03/19/92| 833 56.00
Logged By _D. Aschman Screen Setting (ft.) 40 - 45
Well/Boring No. _OW-54C Screen Slot & Type _PVC 10 Slot
Location _South of Southk Hide Pile. Well Status Monitoring_________}
M.P. Elevation _64.33 (PVC) SAMPLER REVELOPMENT
Drilling Started 09/16/91 _Eaded 09/17/91 | Type _Solit spoon Surged and pumped on 09/20/91. Total
Driller D. L. Maher Hammer 140 b. )85 gallons removed.
Type of Rig Mobile B-57 Hollow Stem Auger [ Fall 30 in,
SAMPLE
PID Strata Change | Depth SAMP
¥oppm) | No.| Rec. Depth Blows 6 & Gen, Desc. (&5‘ LE DESCRIFTION
14 20 39-41'1 6,7,10,19 40~  Black very fine silty SAND, Wet. Qdor.
424
15 | 15 44 - 46' | 9,13,1518 ODOR 444  Black fine SAND, strong odor. Grey finc sandy
- ClLAY.
464
BEDROCK ~ Bottom of boring 47.5". Bedrock encountered.
Bottom of ~
boring 47.5' -
48
504
ﬂ
524
344
-
-.4
56
-
-
58+
-
REMARKS (1) in feet relative to a common datum
2) from top of PVC casing




ONMENTAL CONSULTING & MANAGEMENT

OUX ASSOCIATES, INC. GEOLOGIC LOG
_WELL DATA __ G-W READINGS @) |
Study No. _06624Y Date _04/30/92 Hole Diam. (in.} _10, 6 Date | DTW MP () ! Elev. W..
Project ISRT GSIP Phase 2 Final Depth (ft.) _70.1 01/13/92 | 10.08 55.73
Client Industri-Plex Site Remedial Trust Casing Diam. (in.) 6 02/19/92 | 10.22 55.59
Page _1 of 1 Casing Length (ft.) 61.11 03/19/92 1 9.99 55.82
Logged By M. Smith Screen Setting (ft.) 58 - 70
Well/Boring No. _QW-55 Screen Slot & Type _Open hole
Location _South of South Hide Pile Well Status _Bedrock monitoring ______] _
M.P. Elevation 65.81 SAMPLER. REYELOPMENT _
Drilling Started _11/26/91 Ended _12/04/91 |Type None 95 gallons pumped on 12/13/91 - poor
Driller D.L. Maher Hammer NA Ib. | producer.
Type of Rig _Barber Rig Fall NA in.
SAMPLE
PID Strata Change | Depth AMP (£
oom) | No.] Rec. | Depth | Blows6 | & Gen. Dese, | ( SAMPLE DESCRIPTION -
SAND 04 Logged from cuttings; see geologic log for ]
-+ OW-54C for more complete description of
< overburden.
-1 0-10": SAND with trace of gravel; brown
- grading to grey/black.
104 10 - 46°: Black SAND; water at 15°.
WATER 20+
TABLE 5
(approx.) -4
.
304
40—
-
Weathered 504 46 - 56’: Fractured BEDROCK; dark grey and
BEDROCK < green meta-grabbro.
BEDROCK 604 56 - 70': BEDROCK; green and grey meta-
4  gabbro.
.
Bottom of 70:] Bottom of boring 70.1°.
Boring 70.1° -

REMARKS (!} in feet relative to a common datum
2) from top of PVC casing
%3; logged cuttings




RONMENTAL CONSULTING & MAMAGEMENT
OUX ASSOCIATES, INC.

GEOLOGIC LOG

WELL DATA &W READINGS (1)
Study No. _06624Y Date_04/30/92 Hole Diam. (in.} 8 Date _|DTW MP (2)| Elev. W.S!}
Project _ISRT GSIP Phase 2 Final Depth (ft.} _12.5 12/11/91| 6.85 5251
Clicat _Iadustri-Plex Site Remedial Trust Casing Diam, (in.) 2 01/13/92| 7.46 51.90
Page 1 of 1 Casing Length (ft) 426(2)  102/19/92| 748 5188
Logged By D. Aschman Screen Setting (ft.) 2.3-12.3 03/20/92| 753 51.83
Well/Boring No. _QW-56A Screen Slot & Type _PVC 10 Slot
Location NE of Hall's Brook Holding Arca. | Well Staus Monitorin
M.P. Elevation _59.36 (PVC) SAMPLER DREVELOPMENT
Drilling Started 10/23/91 _ Ended _10/23/91 | Type _Nene Surged and pumped on 12/11/91. Total
Driller D, L. Maher Hammer N/A Ib, | 390 gallons removed.
Type of Rig Hollow Stem Auger - BRAT Fall _N/A in.
SAMPLE
PID Strata Chang Depth (&)
Kppm) | No.{ Rec Depth Blows 6 & Gen. Dc:sc:':= (ftg SAMPLE DESCRIPTION
0«4 Logged from cuttings, For more complete
- description see geologic log for QW-56C.
2
]
4
SAND/ - Brown coarse SAND and GRAVEL, few
GRAVEL - cobbles.
1
Erud
]
LR
N
10+
i
12
Bottom of - Bottom of boring i2.5'
boring 12.5' -
14+
16
18-
—

2

2 from top of PYC casing

logged cuttings

REMARKS gli in feet relative to a common datum




JENVIRONMENTAL CONSULTING & MANAGEMENT

ROUX ASSOCIATES, INC.

L

GEOLOGIC LOG

WELL DATA G:W READINGS (1) |
Study No. _06624Y Date _04/30/92 Hole Diam. {in.) 8 Date |DTW MP (2} Elev. W..
Project ISRT GSIP Phase 2 Final Depth (ft.) _25 12/11/91 | 7.30 51.70 T
Client _Industni-Plex Site Remedial Trust Casing Diam. (in.) 2 01/13/92 | 7.09 51.91
Page _1 of 2 Casing Leagth (ft.) 21.0(2) 02/19/92 ¢+ 7.02 51.98
Logged By _D. Aschman Screen Setting (ft.) _19.4 - 24.4 03/20/92 | 7.12 51.88 T
Well/Boring No. _OW-56B Screen Slot & Type _PVC 10 Slot
Location NE of Hall's Brook Holding Ares | Well Status Monitoring _______]
M.P. Elevation 59.00 (PVC) SAMPLER DEVELOPMENT T
Drilling Started _10/23/91 Ended _10/23/91 }Type 2" Split Spoon Surged and pumped on 12/11/91. Total
Dnller D. L. Maher Hammer _140 lb, {of 80 gallons removed.
Type of Rig _Hollow Stem Auger Fall 30 in. T
SAMPLE |
PID Strata Change | Depth AMP
kppm) | No.| Rec. Depth Blows 6 & Gen. Deégc. (fS S LE DESCRIPTION® r
04 Logged from cuttings. For more complete [
— description see geologic log for OW-56C,
2‘
dd
SAND —  Coarse SAND, some gravel.
6—
B
_{ —
10+
-
.
1 1.4 12 - 14’ 124  Black stained coarse SAND. Little gravel.
14
=1 _
]
16+
:{J Fine silty SAND.
18+

from top of PYC casing
logged cuttings

&

REMARKS (1) in feet relative to a common datum




ONMENTAL CONSULTING & MANAGEMENT
OUX ASSOCIATES, INC.

GEOLOGIC LOG

WELL DATA G-
Study No. _06624Y Date _04/30/92 Hole Diam. (in.) 8 Date IDTW MP (2) | Elev. W.S
Project ISRT GSIP Phase 2 Final Depth (fi.) 25 12/11/91 ) 7.30 51.70
Client Industri-Plex Site Remedial Trust | Casing Dism. {in.) 2 01/13/921 7.9 519
Page 2 of 2 Casing Leagth (ft.) 21.0(2) 02/19/92 | 7.02 51.98
Logged By D, Aschman Screen Setting (ft.) _19.4 - 24.4 0372092 | 7.12 51.88
Well/Boring No. _OW-56B Screen Slot & Type _PVC 10 Slot
Location NE of Hall's Brook Holding Ares Well Status _Monitorin
M.P. Elevation 59.00 (PVC) SAMPLER DEVELOPMENT _
Drilling Started _10/23/91 _ Ended _10/23/91 |Type 2" Split Spoon Surged and pumped on 12/11/91. Total
Driller D, L. Maher Hammer _140 Ib. | of 80 gallons removed.
Type of Rig _Hollow Stem Auger Fall 30 in.
SAMPLE
PID Strata Chan Depth &
(ppm) | No.| Rec. Depth Blows 6 & Gen. Des% (?S SAMPLE DESCRIPTION
SAND 204 Fine silty SAND.
221
-
—1
24
_4
Bottom of 4  Bottom of boring 25°.
boring 25° -
26+
—
=
28+
-
—
.
-
32
34
-
361
-
384

EZ; from top of PVC casing
3} logged cuttings

REMARKS (1) in feet relative to a common datum




ENVIRONMENTAL CONSULTING & MANAGEMENT
ROUX ASSOCIATES, INC.

GEOLOGIC LOG

WELL DATA G-W READINGS (1 |
Study No. _06624Y Date _04/30/92 Hole Diam. (in.) _8 Date  |DTW MP (2) | Elev. W.!
Project ISRT GSIP Phase 2 Final Depth (ft.) _30.8 12711911 7.17 5216 T
Client _Industri-Plex Site Remedial Trust Casing Diam. (in.) 2 01/13/92 | 7.45 51.88
Page _1 of 2 Casing Length (ft.) _27.03 (2) 02/19/92 | 7.38 51.95
Logged By _D. Aschman Screen Setting (ft.) 25.1 - 30.1 03/20/92 | 7.44 5189 T
Well/Bering No. _OW-56C Screen Slot & Type PVC 10 Slot
Location NE of Hall’s Brook Holding Area Well Status _Monitoring |
M.P. Elevation 59.33 (PVC) SAMPLER DEYELOPMENT
Drilling Started _10/21/91  Ended _10/23/91 | Type _2"Split Spcon Surged and pumped on 12/11/91. Total
Dnller D. L. Msher Hammer _140 Ib. | 130 gallons removed.
Type of Rig _Hollow Stem Auger - BRAT | Fall 30 in. T
SAMPLE '
PID Strata Change Depth
(ppm) | No.] Rec. | Depth | Blows6 | & Gen. Desé. | (K SAMFPLE DESCRIPTION -
1 |11 [ o-22 | 10131425 FILL 04 Yellow fine SAND, soms gravel. Streaks of |
= brown fine sand.
2 1.3 2-4 30,55,46,30 2— Light brown fine SAND grading to coarse brown
—~ sand and gravel, Few cobbles.
3 1.2 4.8 8,12,12,24 SANDY/ 4-{ Brown coarse SAND and GRAVEL. Few
GRAVEL —~ cobbles. Purple stain on cobble.
4 0.1 6-8 7,10,10,9 Yellow stain 66— Bnght yellow-brown coarse SAND with gravel.
WATER -~ Wet at 6 ft., opaque brown water.
TABLE -
(approx.) —
5 1.2 8- 10 3,4,6,10 84 Coarse brown SAND.
Black stain - 9.2-10.0": Heavy black staining.
-
-
6 1.2 10-12"] 3,589 104  Black heavily stained coarse SAND, trace gravel.
7 1.3 12 - 14" | 6,22,19,11 124  Black stained medium-coarse SAND, some gravel,
= few cobbles.
8 1.1 14 -16'| 3,4,7,8 144  Waler is opaque grey.
Very fine Silty — 14 - 14.4’: Black stained coarse SAND.
SAND -
9 1.1 16 - 18" | 10,13,7.4 16+  Grey fine silty SAND.
— 16.4 - 18.0": Grey very fine silty SAND.
10 1.1 18-20"| 5,5,6,8 —  Grey fine silty SAND. Streaks of black staining.
18

(2) from top of PVC casing

REMARKS (1) in feet relative to a common datum




ONMENTAL CONSULTING & MANAGEMENT
OUX ASSOCIATES, INC.

GEOLOGIC LOG

Study No. _06624Y Date _04/30/92

Project ISRT GSTP Phase 2

Client _Industri-Plex Site Remedial Trust
Page 2 of 2

Logged By D. Aschran

Well/Boring No. _QW-56C

Location NE of Hail’s Brook Holding Area

M.P. Elevation _59.33 {(PVC)

Drilling Started _10/21/91 Ended _10/23/91

Type _2"Split Spoon

WELL DATA G-W READINGS (1)
Hole Diam. (in.) _8 Date__|DTW MP (2) | Elev. W.§|
Final Depth (ft.) 30.8 121101 | 7.17 52.16
| Casing Diam. (in.) 2 01/33/92| 7.45 51.88
Casing Length (ft.) 27.03 (2) 02/19/92 | 7.38 51.95
Screen Setting (ft.) 25.1 - 30.1 03/20/92 | 7.4 51.89
Screen Slot & Type _PVC 10 Slot
Well Status _Monitoring

SAMPLER DEVELOPMENT

Surged and pumped on 12/11/91. Total

Dniler D. L. Maher

Hammer _140

1b. | 130 gallons removed.

Type of Rig _Hollow Stem Auger - BRAT Fall 30 in.
SAMPLE
PID Strata Change | Depth AMP
iopm) | To.] Reo. | Depth | Blows 6 | & Gen. Dese. | (8) SAMFPLE DESCRIPTION
11 1.0 20-22'| 8,7,4,6 204 Grey fine silty SAND. 20.8 - 21.2' Dark grey
= stain, 21.2 - 21.6° black stain.
~
12 | 14 22-24'{ 4,10,15,13 224  Grey fine silty SAND, streaks of black stain.
—~  23.8 - 24.0° very fine grey silty sand.
13 | 1.2 24 -26"| 6,7,10,15 24j Silty SAND.
—~  Grey fine silty SAND.
-
14 1.1 26-28") 7,12,13,12 ?.tSj Grey fine silty SAND.
i5 | 0.9 28 -30"| 5,22,24,18 28<  Grey fine silty SAND.
16 | 0.3 30 - 40, 100/3" BEDROCK 304 30.0 - 30.2° Grey fine silty SAND.
3jo.g’ Bottom of -4 30.2 - 30.8° BEDROCK fragments grey/green
boring 30.8' = meta- gabbro.
—
324
-
34
36—
-
384

(2) from top of PVC casing

REMARKS (1) in feet relative to a common datum




IRONMENTAL CONSULTING & MANAGEMENT

OUX ASSOCIATES, INC. GEOLOGIC LOG
WELL DATA _ G-W READINGS (1)
Study No. _06624Y Dats _04/30/92 Hole Diam. (in.) _10, 6 ate |DTW MP (2) | Elev. W.
Project ISRT GSIP Phase 2 Final Depth (ft.) _62.8 T
Client Industri-Plex Site Remedial Trust Casing Diam. (in.) 6
Page _1 of | Casing Length (ft.) _54.36 (2)
Logged By M. Smith Screen Setting (ft.) 52 - 62.8 N
‘Well/Boring No. _QW-57 Screen Slot & Type _Open hole
Location NE of Hall's Brook Holding Ares Well Status _Monitoring ________
M.P. Elevation 50.36" SAMPLER. DEVELOPMENT., |
Drilling Started _12/06/91 _ Ended _12/10/91 | Type None Poor producer - not deveioped.
Driller D.L. Maher Hammer NA ib. )
Type of Rig _Barber Rig Fall NA in.
SAMPLE
PID Strata Change Depth AMP
(opm) | No.] Rec. | Depth | Blows6 | & Gea. Dese, | (fo SAMPLE DESCRIPTION® i
FILL 04 Logged from cuttings; see geologic log for
4 OW-56C for more complete description of
- overburden.
= 0-5" FILL,; coarse brown sand and gravel. 1
SAND 4 5-12': Gray black coarse SAND.
10
BOULDER <4 12 -16": Boulder; black and white grano-diorite.
4 16 - 18": Black SAND and gravel.
SAND 204 18 - 25'; Black SAND; grading to silt.
SILT/CLAY 4 25-38": Black - gray SILT and CLAY.
30+
GRAVEL <+ 38-40": GRAVEL; sand & broken up bedrock.
Weathered 404 40 - 48': Gray and green meta-gabbro; water
BEDROCK - produced at 45°, possibie fractured zone.
BEDROCK < 48-52':; Bedrock; gray and green meta-gabbro.
504
60
Botiom of < Bottom of bonng 62.8°.
Boring 62.8' -
70

REMARKS (1) in feet relative to a common datum
EZ; from top of PVC casing
3) logged cuttings
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ROUX ASSOCIATES iNC
Ermummrin Cirduory
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LAND SURFACE

&

N1 A

NN AN SN DXINNNN

B NRNNNNNN

\—_ﬁ_mcuouumﬂ.
ORILLED HOLE

N\ WELL CASING
2 _ INCH DIAMETER

L] BACKFILL
7 GROUT _Volclay

MONITORING WELL
CONSTRUCTION LOG

PROJECT NAME _SRT GSIP Fhase 2

NUMBER _OSe24y

WELL NO, .OW-37A

TOWN /CITY Wobumn

PERMIT KO, NA

cwmm

STATE Messachusetts =~ |

LAND SURFACE ELEVATION

AND DATUM - 587 FET
above meoan sar lovel,

A5 fT
O SLURRY
BENTONTE & gy s

17 fT.

NOTE:
ALL DEPTHS IN FEET
BELOW LAMD SURFACE

INSTALLATION DATE(S) 09/12/91 - 06/18/81

& SURYEYED
D ESTIMATED

DRILLING METHOD _Hollow Stem Auger

CRILLNG CONTRACTOR —2:-L- Mahar

DRILLING FLUID Potabla water.

DEVELOPMENT TECHNIQUE(S) AND DATE(S)
Surged and pumped on 09/23/91 and 12/12/91,

FLUID LOSS DURING DRILLING —NA

GALLONS

WATER REMOVED DURING DEYELOPMENT
STATIC DEPTH TO WATER _€.22 (01/14/92)

GALLONS |

FEET BELOW MP.

PUMPING DEPTH TQ WATER NA

FEET BELOW W.P.

PUMPING DURATION NA

YIELD NA GPM NA

DATE NA

SPECIFIC CAPACITY NA

GPM/FT.

WELL PURPOSE Monitor deaper unconsolidated ground-water conditions.

REMARKS
running sand.

Measuring point (M_P.} Is top of PVC casing. M.P. elevation is 71.58 foat above moan sea
lavel,

KYDROGEOLOGIST _J. Gerlach

Basal unconsolidated well installed as part of OW-37 cluster., Encountersd
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ROUX ASSOCWUTES INC
L ey Coriating
4 Mep——

BEDROCK MONITORING WELL

ELFI LAND SURFACE
H 1
d /\-—_Jme:-lmmm.
?/ DRILLED HOLE
1 P — wew casine
vl 1 _6_ INCH DMMETER
| ]
0 mo
M= GROUT _Cement
34 FT. TOP OF BEDROCK
“d 37
™~ & NoH DIAMETER
DRILLED HOLE
(BEDROCK)
LS _ssofm
NOTE:

CONSTRUCTION LOG

ey — =

PROJECT NAME _ISRT GSIP Fhase 2 NUMBER 08824y -
WELL NO. _OW-518 PERMIT NO. _NA. |

TOWN/CITY Waoburn

COUNTY _Middiesax STATE Massachuseits |

LAND SURFACE ELEVATION

AND DATUM %85 =
above Moan soa level.

FEET

INSTALLATION DATE(S) 11/15/81 = 11/20/81

X SURVEYED .
U ESTIMATED

DRILLING METHOOD Barber Riq {(air harmmer/spin casing)

DRELING CONTRACTOR —C:L Maher

DRILLING FLUID Potable water

I

DEVELOPMENT TECHNIQUE(S] ANO DATE(S)
Poor producer, not enough water 1o develop.

]

ALL DEPTHS IN FEET
BELOW LAND SURFACE

FLUID LOSS DURING DRILLING —NM

GALLONS

WATER REMOVED DURING DEVELOPMENT _NA

GALLONS |

STATIC DEPTH TO WATER _Séee remarks

PUNPING DEPTH TO WATER NA

FEET BELOW M.P.

PUMPING DURATION NA
neLp NA

cPM NA

FEET BELOW M.P. [

DATE NA

SPECIFIC CAPACTTY _HA

REMARKS

sea jgvel.

Weil was abandoned on 02/20/82 by grouting up borehole and cutting casing balow

grade.

Fracture Zones (determined from change in drilling conditions): 40 - 41 48 - 50} 5§ ~

585,72 - 7.5, 82 - 825!

HYDROGEOQLOGIST _M. Smith

Well recovers at extremely siow rate, eq. waler slevations measursd afior
wall Inslallation were: -13.60° (11/25/61), -6.31°(01/14/02) and 68.38° (02/01/82).
Measuring point (M.P.) is top of steel casing. M.P. elevation is 72.50 leat above mean

GPM/FT. I
WELL PURPOUSE  Monitor ground-water in bedrock.




ROUX ASSOCIATES INC

frvwarramies Loty
4 Morepgsmmpnt
MONITORING WELL
CONSTRUCTION LOG
o2 = PROJECT NAME ISAT GSIP Phase 2 NUMBER Oe824Y
2 FT.
. - LAND SURFACE WELL NOQ. _OW-52A PERMIT NO, NA
* % j TOWN/CITY Wobum
2 I %N COUNTY _Middieoex STATE Méssachusens
A _8 _ INCH OumETER,
DRILED HOLE LAND SURFACE ELEVATION
Y - g FEET ® SURVEYED
2 WELL CASING above maan sea level, O ESTIMATED
ﬂ 1 _2__ INCH DANETER
< INSTALLATION DATE(S) 29/18/91
1 1o s DRILLING METHOD _Holow Stem Auger
MR GROUT _Volclay
A ORILLUNG CONTRACTOR —2-L- Maher
/| DRILUNG FLUID Potable water
2 FT.
O SLURRY
BENTONTE 5 bey pys DEVELOPMENT TECHNIQUE(S) AND DATE(S)
4 m Surged and pumpad on 12/10/81. Poor produce.
i
55 T NA
> L= FT | FLUID LOSS DURING DRILLING GALLONS
WATER REMOVED DURING DEVELOPMENT _5 GALLONS
; i™— WELL SCREEN
H ) STATIC DEPTH TO WATER _ 10.30 (01/13/82) FEET BELOW W.P.
—5_ INCH DIAMETER,
- PVC _ 0010 gor PUMPING DEPTH TO WATER NA FEET BELOW M.P.
' PUMPING DURATION NA HOURS
veLp A GPM NA DATE  NA
SPECIFIC CAPACTTY NA GPM/FT.

NOTE:
AL DEPTHS IN FEET
BELOW LAND SURFACE

REMARKS

HYDROGEOLOGIST _C- Aschman

WELL PURPQSE Maonitor shaliow Unconsolidatad ground-water conditions,

Wed installed as part of cluster with OW-528 and OW-53B.

Measuring point (M.P.} is top of PVC casing. M.P. slevation is 60.22 feet above moan sea
level. .
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LAND SURFACE

T

S U

3

MONITORING WELL
CONSTRUCTION LOG

ISAT GSIP Phase 2

PROJECT NAME NUMBER _ogtizey

WELL NO. OW-528

PERMIT WO, _NA

TOWN/CITY Wobum

COUNTY _Middiesax STATE Muassachusetis

LAND SURFACE ELEVATION

ﬁ\i AND DATUM FEET 2 T
A
WELL CASING sbove soa lovel. O ESTIMATED
] 2 INCH DIAMETER
9 INSTALLATION DATE(S) 29/18/@) =
BACKFILL - ORILLING METHOD _Holow Stem Auger |
GROyr _Volclay
DRILUNG CONTRACTOR - Maher
DRILLNG FLup Potable wetsr T
_8 FT.
O3 SLURRY
BENTONME & bey i e1s DEVELOPMENT TECHNKQUE(S) AND DATE(S) T
10 fT. Surged and pumped on 12/10/81. Poor producer.
l | 15
F1. FLUID LOSS DURING DRILUNG __NA. GALLONS
. WATER REMOVED DURING DEVELOPMENT _8 GALLONS T
1 ~— WELL SCREEN
STATIC DEPTH TO WATER _11.20 (01/13/92) FEET BELOW M.P.
—= __ INCH OLAMETER, NA
1 pvc 0.010 SLOT PUNPING DEPTH TO WATER FEET BELOW M.P.l’
PUMPING QURATION NA HOURS -
e NA GP NA DATE NA
— _#20  GRAVEL PACK SPECIFIC CAPACTTY NA GPM/FT. ‘

NOTE:
ALL DEPTHS IN FEET
BELOW LAND SURFACE

WELL PURPOSE Monitor deeper unconsolidated ground-water condrions.

REMARKS Wall instalied as part of cluster with QW-52A and OW-538.

Measunng point {M.P.) ia top of PVC casing. M.P. slovation is 69.05 feet above moan saa
lovel,

HYCROGEOLOGIST _D- Aschman
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Emepiratepminl Conpalng
& Haveymmnt

BEDROCK MONITORING WELL

-

LAND SURFACE

B

LN SN NN NN ] A

10  INCH DUAMETER,
ORILLED HOLE

WELL CASING

CONSTRUCTION LOG

PROJECT NAME _ISRT GSIP Phase 2 NUMBER _O9824Y

WELL NO, _OW-538 PERMIT NO. NA

TOWN/CITY Wobum

COUNTY _Middlesax STATE Massachupotts |
LAND SURFACE ELEVATION

AND DATUM 574 FEET ® SURVEYED

above mean sea jevei. O ESTIMATED

6 INCH DIAMETER

26 FT. TOP OF BEDROCK
315 FT.

I\

INSTALLATION DATE(S) 11/21/81 - 11/23/91

ORILLING METHOD __Barber Rig (air hammer/spin casing)

DRILLING CONTRACTOR —D.L- Maher

DRILLING FLUID Potablg water

DEVELOPMENT TECHNIQUE(S) AND DATE(S)
Poor producer, not enough water 10_develop.

= -6 INCH DIAMETER
ORILED HOLE
{ BEDROCK)

NOTE:
AL DEPTHS IN FEET
BELOW LAND SURFACE

FLUID LOSS DURING DRILLING —NM GALLONS
WATER REMOVED DURING DEVELOPMENT _NA GALLONS
STAIC DEPTH TO WATER _Saa temarka FEET BELOW M.P.
PUMPING DEPTH TO WATER NA FEET BELOW M.P.
PUMPING DURATION NA HOURS

YIELD _NA GPM NA DATE _NA

SPECIFIC CAPACTY NA_ GPM/FT.

WELL PURPOSE  Monitor ground-water in badrock.

REMARKS  wWall recovera at very siow rate, 6.g. water elevations measured afier well
instaation wera: -4.13°(11/27/91); 43.85'(01/13/92) and 58.89" (02/20/82).

Measuring point (M.P.) is top of stael casing. M.P. elevation i3 70.33 feat above mean
sea level.

Well was abandoned oh 02/20/82 by grounding up borehole and cutiing casing below
grade.

Fracture Zone {determined from change in drilling conditions): 48 - 49 52 ~ 52.5) 57 -
58,

HYDROGEOLOGIST _M. Smith




LAND SURFACE

RN
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\—__a__mmmmsrsa,
ORILLED HOLE

— WELL CASING
2 INCH DIAMETER

{1 BACKFILL
"3 GROUT _Volclay

MONITORING WELL
CONSTRUCTION LOG

PROUJECT NAME _ISRT GSIP Phasa 2

1

WELL NO. _OW-54a

TOWN /CITY Woburn

NUMBER M_‘.“
PERNIT RO, MNA

COUNTY _Middissex

STATE Mmamum__,___l

LAND SURFACE ELEVATION

AND DATUM 827 FFFT
above mean Soa kavel.

™~

_2 FT.
O SLURRY
BENTONTE 3 pey g1
3 FT.

47— weLL SCREEN

2 |NCH DIAMETER,

PVC 0.010 SLOT

P~ #2)  GRAVEL PACK

“io120

I3 FT.

NOTE:
ALL DEPTHS IN FEET
BELOW LAND SURFACE

INSTALLATION DATE(S} ©0/18/91

® SURVEYED T
3 ESTIMATED I

DRIELING METHGD _ Hotiow Stem Auger

DRILUNG CONTRACTOR —D-L- Maher

DRILLING FLUID Potable water

DEVELOPMENT TECHNIQUE(S) AND DATE(S)

Surged and pumped on 09/20/81.

FLUID LOSS DURING DRILUNG —hM

GALLONS

WATER REMOVED DURING DEVELOPMENT __50
STATIC DEPTH TQ WATER _£.14 (01/13/92)

GALLONS |

FEET BELOW M.P.

PUMPING DEPTH TO WATER NA

PUMPING OURATION NA

YIELD NA GPM NA

FEET BELOW M.P. ’

DATE NA

SPECIFIC CAPACITY NA

GPM/FT. '

WELL PURPOSE  Monrtor shallow unconsolidatad ground-water condiions.

REMARKS

Weill instalied as part of cluster with OW-548, OWS4C, and OW-55. i

Measuring point (M.P.) Is top of PVC casing. M.P. elevation is 64.02 feel above mean sea

lavel.

HYDROGEQLOGIST . Aschman




ROUX ASSOCIATES INC
Imeromrersel Conpapmy

MONITORING WELL
CONSTRUCTION LOG

PROJECT NAME _ISRT GSIP Phase 2

NUMBER 08824y

WELL NO. _OW-548

TQWN/CITY Woburn

PERMIT NO. _NA

COUNTY _Middiesex

STATE Messachueetts |

LAND SURFACE ELEYATION

AND DATUM %28
above mean sea igvel.

FEET

Al FT

L48 FT. | LAND SURFAGE
f %%
o
1 V/ \—— 8 INCH DIAMETER,
| ORILED HOLE
1 P4
/f\— WELL CASING
; 2 _ INCH DIAMETER
¢
L] BACKFILL
] .:\g GROUT _Volclay
|1
%W %
A _a_fm
1 SLURRY
I BENTONTE 2 perigrs
I,

Ble

= — waw scremn
T 2 INCH DANETER,
PVC _ 0.010 sLor

X
L _#20) GRAVEL PACK

A e

255 F.

NOTE:
ALL DEPTHS IN FEET
BELOW LAND SURFACE

INSTALLATION DATE(S) 09/18/e1

& SURVEYED
O ESTIMATED

DRILLING METHOD _‘otiow Stem Auger

DRILUNG CONTRACTOR -2 Maher

DRILLING FLUID Potabla water,

DEVELOPMENT TECHNIQUE(S) AND DATE(S)

Surged and pumped on 08/20/81. Water is pale yeliow but sedimeant troe at end,

FLUID LOSS DURING ORILLING 23

WATER REMOVED DURING DEVELOPMENT
STATIC DEFTH TO WATER _8.34 (01/13/93)

PUMPING DEPFTH TO WATER NA

PUMPING DURATION NA

vieLp NA GPM

SPECIFIC CAPACITY NA

GALLONS
135 GALLONS |
FEET BELOW M.F.\
FEET BELOW M.P.
HOURS
NA DATE NA
GPM/FT.

WELL PURPOSE Monitor intermediate unconsolidated ground-water conditions.

REMARKS

Measufing point (M_P.} is top of PVC casing. M.P. elevation is 64.28 test above mean s6a

level.

HYDROGEQLOGIST _D. Aschman

Well installed as part of cluster with OW-54A, OW-54C, and OW-55.
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Srveareraier Congatry
& Mg

—— ] l
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NN
2

‘.J “— WELL SCREEN
ﬁJ —& _ INCH DIWAMETER,
. PVC 0010 sior

N
X
f
F

B

z

:/rC] BACKFTLL
MR GROUT _Volclay

MONITORING WELL
CONSTRUCTION LOG

PROJECT NAME _ISRT GSIP Phase 2

WELL NO. _OW-84C

NUMBER _0g024Y =
PERMIT NQO. _N.A._—_.—I

TOWN/CITY Woburn

COUNTY _Middiesex
LAND SURFACE ELEVATION

AND DATUM 527 FEET
above mean 94 lavel,

36 fT
(3 SLURRY
BENTONTE & pyy £1s

39 T

— #20 GRAVEL PACK

Aq __; 415 FT.

NOTE:
ALL OEPTHS IN FEET
BELOW LAND SURFACE

INSTALLATION DATE(S) ©9/17/91

STATE Massachusess ,

B SURVEYED -
8  ESTIMATED '

DRILLING METHOOD _Hollow Stem Auger

DRILLING CONTRACTOR .. Maher
DRILUNG FLUID Fetable water

| DEVELOPMENT TECHNIQUE(S) AND DATE(S)

Surged and pumped on 09/20/81. Whater claars to golden brown,

FLUID LOSS DURING DRILLING — B75

GALLONS

WATER REMOVED DURING DEVELOPMENT _85
STATIC OEPTH TO WATER _8.24 (01/13/92)

GALLONS |

FEET BELOW M.F

PUNMPING DEPTH TO WATER NA

PUMPING DURATION NA

YIELD NA GPM NA

DATE NA

SPECIFIC CAPACITY NA

GPM/FT. |

WELL PURPOSE Monitor basal unconsclidated ground-waier conditions.

REMARKS

¥ell instalied as part of cluster with OW-54A, OW-548, and OW-55. ‘

Meaasuning point (M.P.) is top of FVC casing. M.P. elevation is 64.33 feet sbove mean sca
level.

HYDROGEQLOGIST _C. Aschman
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Evesrevratia Caspiony
4 gy

BEDROCK MONITORING WELL

LAND SURFACE

] |

S S s IssNSsN ] A

NOTE:

ALL DEPTHS IN FEET
BELOW LAND SURFACE

x_ﬁ_ING'IDIMETER

10 INCH DWAMETER,
DRILLED HOLE

WELL CASING

CONSTRUCTION LOG

PROJECT NAME _ISRT GSIP Phase 2 HUMBER _08824Y
WELL NQ, _Ow-55 PERMIT NO. _NA
TOWN/CITY Wobum

COUNTY __Middiaeax
LAND SURFACE ELEVATION

AND DATUM 527
abova mean soR iovel.

FEET

_6  INCH OWAMETER

CGROUT _Cement

S56_FT. TOP OF BEDROCK
38_FT.

INSTALLATION DATE(S) 12/04/91

& SURVEYED
O ESTIMATED

STATE Messachupetts =~ !

DRILUNG NETHOD _Barber Riq (s hammer/soin casing)

DRILUNG CONTRACTOR 0. Maher

DRILLING FLUID Potable water

DEVELOPMENT TECHNIQUE(S) AND DATE(S)
Purrped 7% galions (12/13/91). Poor producer.

DRILLED HOLE
(BEDROCK)

FLUID LOSS DURING DRILUNG — NM

GALLONS

WATER REMOVED DURING DEVELOPMENT _35

GALLONS

STATIC DEPTH TO WATER __3.99 (03/19/53)

PUMPING DEPTH TO WATER NA

PUMPING DURATION _HA HOURS
SPECIFIC CAPACITY _HA GPM/FT.

WELL PURPOSE  Monitor ground-water in shallow badrock.

REMARKS
No fractura zones.

HYDROCEQLOGIST _M. Smith

DATE

FEET BELOW M.P.
FEET BELOW M.P,

NA

Measuring point (M.P.) is top of steel casing. M.P, slevation is 65,81
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Invworwreriel {avdiey
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PROJECT NAME _'SRT GSIP Phase 2 NUMBER _0OBe24Y -
.98 FT.
r SURFACE WELL NO. _OW-56A PERMIT NO. NA
? TOWN/CITY Wobum
8 NCH DU COUNTY _Middiesax STATE Massachuests ___ /
DRALED HOLE FIER, LAND SURFACE ELEVATION
AND DATUM 574 FEET @ SURVEYED
WELL CASING above mean sea lavel. I ESTIMATED
‘ 2 INCH DIAMETER
| INSTALLATION DATE(S) 10/23/01
9 BACKFILL DRILLING METHOD _ Hollow Stem Auger
) GROUT _Portland cemeng
| DRILUNG CONTRACTOR . Maher .
DRALLING FLUID Potable water
a 1257,
) SLURRY
BENTONTE o ooy pre DEVELOPMENT TECHNIQUE(S) AND DATE(S)
' 1.75 1. Surgad and purmped on 12/11/01.
S
R é FLUID LOSS DURING DRILUNG 25 GALLONS
’ ‘ WATER REMOVED DURING DEVELOPMENT __390 GALLONS
; STATIC DEPTH TO WATER 748 (01/13/92) FEET BELOW M.
‘ » . INCH DUANETER,
} ) PVC 0010  <ior | PUMPING DEPTH TO WATER NA FEET BELOW M.
» PUMPING DURATION NA HOURS
YIELD NA e NA DATE NA
- — #X)  GRAVEL PACK SPECIFIC CAPACITY MA GPM/FT.
..l'_. -\-.;

NOTE.
ALL DEFTHS IN FEET
BELOW LAND SURFACE

MONITORING WELL

CONSTRUCTION LOG —’

WELL PURPOSE Monitor shallow unconsolidated ground-water conditions.

REMARKS Well installod as part of cluster with OW-568, OW-56C and OW-57.

Measuring point (M.P.) is top ol PVC casing. M.P. elavation i3 53.36 feot above moan sea
avel.

HYDROGEOLOGIST _O. Aschman




ROUX ASSOCIATES iNC
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244 FT.

N
i
B |
o
1
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Vi

WELL PURPOSE Monror intermediate uncansolidaled ground-water conditions.

Py e ]
MONITORING WELL
CONSTRUCTION LOG
] PROJECT NAME _'SRT GSIP Phase 2 NUMBER 08624y
1.60 FT.
? | LAND SURFACE WELL NO. OW-568 PERMIT NO. NA
Wobtirn
1 [ TOWN/CITY
NTY _Middiesex STATE Massachuseis
1V & _4__ INCH DIAMETER, cou
4 DRILLED HOLE LAND SURFACE ELEVATION
g I 4 74 R SURVEYED
7 NEp— AND CATUM FEET
P above mean sea lovel. 0O ESTIMATED
AV 2 men omeerm
? INSTALLATION DATE(S) 10/23/01
o .{D BACKFTLL DRILUNG METHOD _ Hollow Stem Auger
"% GRUT _Volclay '
10% ORILLING CONTRACTOR 2L Maher
40% ORILLING FLUID Potable water
“ 15 FT.
O SLURRY
BENTONITE o o e DEVELOPMENT TECHNIQUE(S) AND OATE(S)
A7 T Surged and pumpod on 12/11/91.
19.4 5
——FfT. FLUID LOSS DURING DRILLNG — 1 GALLONS
L WATER REMOVED DURING DEVELOPMENT _80 GALLONS
i = S STATIC DEPTH TQ WATER _7.09 (01/13/82) FEET BELOW M.P.
INCH DIAMETER, NA
o PVC 0010 SLOT PUMPING DEPTH TO WATER FEET BELOW M.P.
; PUMPING DURATION NA HOURS
I YIELD MNA CPM NA DATE NA
" ?\'*—,ﬂﬂ_ GRAVEL PACK SPECIFIC CAPACITY NA GPM/FT.

25 T

NOTE:
ALL DEPTHS IN FEET
BELOW LAND SURFACE

REMARKS  Well installed as part of cluster with OW-56A, OW-56C and OW-57.

Measuring point {M.P.} is top of PVC casing. M.P. elavation is 50.00 feat above mean saa
level.

HYDROGEOLOGIST D Aschman




HOUX ASSOCIATES iMC
Ty Comawisey l

MONITORING WELL
CONSTRUCTION LOG r
‘ ]
|
= PROJECT NAME _!SRT GSIP Phase 2 NUNBER _08824Y —
_ LAND SURFACE WELL NO. _OW-56C PERMIT NO. NA.
/] TOWN/CITY Waoburn _
/K‘ . COUNTY _Middiasax STATE Masaachusatta |
A D e VETER. LAND SURFACE ELEVATION
’ﬂL AND DATUN 574 FEET = 50 ’
P WELL CASING ebove mean sea kevel. U ESTIMATED

‘u
g
E
d

N

| INSTALLATION DATE(S) 08/21/81 - 08/23/51

1 Vo saceru DRILLING METHOD _Holow Stem Auger |
v Volcl

# A GROUT olclay ORILLNG CONTRACTOR D.L. Maher

L/ DRILLING FLUID Potable water r
f \

Tl SLURRY NT TECH AND DATE(S) -
@ paLETs | DEVELOPMENT TECHNIQUE(S)

Surged and pumped on 12/11/81. !

FLUID LOSS DURING DRILUING — 120 GALLONS
WATER REMOVED DURING DEVELOPMENT __130 GALLONS

STANIC DEPTH TO WATER _7.45 (01/13/92) FEET BELOW H.P.l

' . : PUMPING DEPTH TO WATER NA FEET BELOW W.P.
T == PUMPING DURATION NA HOURS
=}

.
P #20 GRAVEL PACK SPECIFIC CAPACITY NA GPM/FT.

WELL PURPOSE  Monitor basal unconsolidated ground-water conditions.

REMARKS Well ingtalied as part of cluster with OW-58A, OW-588 and OW-57.

5 Measuring peint (M.P.} is top of PVC casing M.P. slevation is 53.33 feet above maan sea
NOTE avel

ALL DEPTHS IN FEET
BELOW LAND SURFACE

HYDROGEOQLOGIST _D. Aschman




ROUX ASSOCIATES INC
Enverarerid Conmateg
& lenppampat

BEDROCK MONITORING WELL
CONSTRUCTION LOG
—f e PROJECT NAME _ISRT GSIP Phase 2 NUMBER oom24y ]
2.36 ¢,
- LAND SURFAF:E WELL NO. _OW-67 PERNIT NO. _MA
* 5 TOWN/CITY Woburn
]
1 VL COUNTY _Middiesex STATE Massachusets |
_ 10 INCH OWMETER,
1 V| oeubd Hoe LAND SURFACE ELEVATION
§ X\_ AND DATUM 370 FEeT w0 SUREED
WELL CASING
/ above moan 308 ievel, DO ESTIMATED
_6 __ INCH DIAMETER
( 1 INSTALLATION OATE(S) 12/08/81 - 12/10/91
¥ o« BACKFILL DRILLING METHOD _Barber Rl (sk hammer(spin casing)
%@ GROUT _cement |
| DRILLING CONTRACTOR —C.LManer
] 1] _40.F7 T0P OF BEDROCK | DRILLING FLUID Potable watar,
4 Tc 52 FT.
DEVELOPMENT TECHNIQUE(S) AND DATE(S)
Poor producer, not anough water 1o develop.
L FLUID LOSS ODURING DRILUNG _—NM GALLONS
N~ § _ INCH DIAMETER WATER REMOVED DURING DEVELOPMENT _NA__ GALLONS
DRILLED HOLE
(BEDROCK) STANC DEPTH TO WATER _Sea remarks FEET BELOW M.P.
PUMPING DEPTH TO WATER NA FEET BELOW M.P.
PUMPING DURATION NA HOURS
NELD NA GPM NA DATE _NA
SPECIFIC CAPACITY NA GPM/FT.
WELL PURPOSE  Monitor ground-water in shaliow badrock.
- 628 T ‘
|
REMARKS  well recovers at very slow rate, e.q. water elevation moasurered after well
instailation were: -3.91 ‘(1212/81); 14.58{01/13/62); 28.00° (02/17/92) and 52.17'
NOTE: (0a/20f92).
ALL DEPTHS IN FEET . . . , ‘
BELOW LAND SURFACE Mea:.mng point (M.P.) is top of sleal casing. M.P. elavation i3 55.36 feot above mean
saa javel,

HYDROGEQLOGIST _M. Smith




ROUX ASIOCATES INC
Lnvirorrertal Conudtag

WELL POINT

& Nt O n

CONSTRUCTION LOG

ISAT GSIP Phase 2

NUMBER _ 06824y

|
i PROJECT NAME

T WELL CASING

| _WELL SCREEN

> e nnm

PERMIT nND. __NA l

LAND SURFACE WELL NG, __WP-1
- TOWN/CITY ___ Wobum
i
‘ COUNTY Middiesax

STATE _Massachusetts |

| LAND—SURFACE ELEVATION

AND DATUM __ 834

above mean soa lavel.

FEET

2 INCH CIAMETER

=
a

SURVEYED ‘
ESTIMATED

10/22/81 - 10/24/91 .

Steel INSTALLATION DATES(S)
DRILLING METHOD Hollow Stem Auger
DRILLING CONTRACTOR D.L. Maher

24 CEVELOPMENT TECHNIQUE(S) AND DATE(S)

WATER REMOVED DURING DEVELOPMENT

g GALLONS

STATIC DEPTH TQ WATER

9.63 (01/14/92)

FEET BELOW M.P,

2 NCH TIAMETER ;
Stainless Steel

SLOT . . .
0020 =i FEMARKS  well point placed in 8 inch diarneter auger hole and backfiled. No gravel
pack or seal.
All dapths in feet from land surfaca unless statad otharwise,
7.4 -
- =T,

lavel,

HYDROGEOLOGIST __O: Aschman

WELL PURPOSE  Monitor ground-water conditions near West Hide Pile.

Measuring point (M.P.} is top of steet riser. M.P. elevation is 8656 feet above mean saa




ROUX ASSOCIATES iNC
Laveowente! Consutag
4 Memagwment

LAND SURFACE

\_ WELL CASING

_ 2  iNCH DIAMETER
Steel

33 7

- NELL SORFEN
2 NCH DIAMETER
_Stainless Steel

e <ot

103 =

IO DEERMERININIRNARRRARS

WELL POINT

CONSTRUCTION LOG

FROJECT NAME __ ISRT GSIP Phase 2 NUMBER __06824Y
WELL ND. _ _WP-2 PERMIT NO. _NA
TOWN /CITY __ Wobum
COUNTY __Middiesex STATE _ Massachupetts
LAND—SURFACE ELEVATION
AND DATUM __85.0 _ FEET B  SURVEYED
abovemeansoslovel. 00 O ESTMATED
INSTALLATION DATES(S) 10/24/91 ~ 10/25/81
DRILLING METHQD Hand diiven
DRILLING CONTRACTOR 0.L. Mahar
DEVELOPMENT TECHNIQUE(S) AND DATE(S)

Dry. No water in weil point (12/13/81). _
WATER REMOVED CURING DEVELOPMENT _0 GALLONS

STATIC DEPTH TO WATER N.A,

FEET BELOW M P

WELL PURPOSE  Manitor ground-water conditions near West Hide Pila.

REMARKS  Bentonite chips saaling coupling at 1op of screen, approx. 3-4" deep. Chips

are above screen cponing.

All depths in leet from land suriace unless stated othetwise,

Maasuring point (M.P.} is top of steal riser. M.P. slevation is 87.78 feet above mean sea

level.

HYDROGEDLOGIST B Aschman




FIUX ASSOCIATES INC
Lmvrorewen il (onsutag
& Moragerent

_AND S RFACE

S

<QU LU T T T T

~— WELL CASING

_ 2 _ _NCH CIAMETER

Steel

2 NCh
_Stainless Steal

C—WELL SCREEM

DIAMETER

0020 zi0T

WELL POINT

CONSTRUCTION LOG

PROJECT NAME ISRT GSIP Phase 2

WELL NG We-3

| TOWN/CITY ___ Woburn

NLMBER __08824Y

PERMIT NG, __NA

COUNTY _ Middiasax

LAND-SURFACE ELEVATICN
AND DATUM 28 FEET
abcvapeanseslovel .

INSTALLATION DATES(S) _ oa/24/a1, 10/22/a9

DRILLING METHOD ___ Hand Didven

STATE _Mmm_._.

SURVEYED
ESTIMATED

DRILLING TONTRACTOR QUL Maher

DEVELOPMENT TECHMIQUE{S) AND DATE(S)

Wall point-bailed on 1201319

WATER REMOVED CURING DEVELOPMENT

24

GALLONS

STATIC JEPTH TO WATER  ___ sagouid/eay.—  FEET BELOW MP

WELL PURPOSE Manitor ground-water conditions near West Hida Pile.

REMARKS  |nstalled screen 09/24/61, riser added on 10/22/91.

All depths in feet from land surface unless stated otherwise.

Measunng peoint (M.P.) is 1op of steel riser. M.P. is 75.42 foet above mean sea lavel.

HYDROGEQOLOGIST ___D. Aschman




i ROUX ASSOCIATES NC
i LFaverowenral Contuf tag

1 & Al e £
|
f
I
|

WELL POINT
CONSTRUCTION LOG

iSRT GSIP Phase 2

PROJECT NAME NUMBER __Ot624Y

LAND SURFACE

WELL NO. wP-4 PERMIT no. __NA

|
X
2s8 7
} TOWN /CITY ___Wobum

| COUNTY ___Middiesax
LAND—SURFACE ELEVATION

STATE __Massachugetts |

AND DATUM _ 741  FEET ®  SURVEYED
S WELL CASING -
abovemeansealevel,
i _ 2 INCH CIAMETER ESTIMATED
[ Steel INSTALLATION DATES(S) 10/22/91
\f DRILLING METHOD Hand driven
D.L. Maher

DRILLING CONTRACTOR

DEVELOPMENT TECHMIQUE(S) AND DATE(S)
Welt point bailed on 12/12/91,

04 7

WATER REMQVED DURING DEVELOPMENT 35 GALLONS

STATIC DEPTH TO WATER €.83 (01/14/92) FEET EBELOW M.P.

‘ WELL PURPOSE  Monitor ground-water conditions near West Hide Fia.
“—WELL SCREEN

2 NCH DIAMETER
Stainless Steel ]
i
D@0 5107 REMARKS Al depths in feet from land surface unless stated otherwise.
Measuring point (M.P.} is 1op of steel riser. M.P. elevation is 76.76 feet above mean sea
level,
104 r7.

QI e T T T T T

HYDROGEQLOGIST - Aschman




SUx ASSOCIATES INC
Loveranmperrel Lansul tng
1 Mosogeapnt

LAND SURFACE

™.

~— WELL CASING

2 INCH DIAMETER
Steel

0.0 .+

A ‘
" _WELL SCREEN
2 NCH DIAMETER
Stainless Steel

0020 _ =iar

QUL T T T T AT T AT

WELL POINT
CONSTRUCTION LOG

PROJECT NAME ISRT GSIF Phase 2

NUMBER _ Dog4y

WELL NO. WP-5

TOWN/CITY ___ Woburn

PERMIT ~O. __NA

COUNTY __ Middlesax

STATE __Massachusetts

LAND-SURFACE ELEVATION
AND DATUM _ 708  FFET
abovemesnoealevel,

®  SURVEYED
O E£STIMATED

.

-

INSTALLATION DATES(S) 10/25/91

DRILLING METHOD Hangd driven

A‘JL!

DRILLING CONTRACTOR

D.L. Maher

DEVELOPMENT TECHNIQUE(S) AND DATE(S)

Well point bailed on 12/12/91,

—

WATER REMOVED DURING DEVELOPMENT
_AFT{iM4/eR) 0 FEET BELOW M.P

STATIC DEPTH TO WATER

40 GALLONS

WELL PURFOSE  Monitor ground-water conditions near West Hida Pile.

FEMARKS

Only 5" of screen could be driven due to refusal at 5.5.

All depths in feet from land surface unless stated otherwise.

Measuring point (M.P.) is top of steel rniser. M.P. elavation is 73.73 feet above maan sca
| lovet.

HYDROGEOLOGIST __ D- Aschman
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—
SAIC Engineering, Inc.

A Subsidiary of Science Applications international Corporation
An Employee-Owped Company

February 4, 1992 LV-3151
01-0801-05-0878-001

Roux Associates

775 Park Avenue

Suite 25

Huntington, New York 11743

Attention: Ms, Martha Smith

Reference: February 1992 Survey locations at ISRT, Woburn, Ma.
Dear Martha;

Below are the coordinate values and elevations of the locations requested.

Reference Northing Easting Ground sin PVC
OwW-37A 553885.7 695869.1 69.7 71.88 71.58
OW-52A 552716.7 696249.0 67.3 69.34 69.22
OW-52B 552706.9 696235.4 67.6 69.18 69.05
OW-51B 553885.2 695861.8 69,5 72,60 -
OW-53B 552701.3 696246.1 67.4 70.33 ————
OW-54A 552220.4 696565.9 62.7 64.70 64.02
OW-54B 552226.4 696578.3 62.8 64.46 64.28
OW-54C 552226.0 696590.2 62.7 64.56 64.33
OwW-55 552227.9 696555.2 62.7 65.81 —--
OW-56A 551636.8 696680.5 57.4 59.63 59.36
OW-56B 551632.5 696683.8 57.4 59.45 59.00
OW-56C 551626.7 696687.3 57.4 59.59 59.33
OW-57 551645.6 696696.9 57.0 5936 eeeee
WP-1 554427.9 695466.0 83.4 86.56 = -—--
WP-2 554767.3 695560.2 85.0 8§7.78 -
WP-3 554745.4 695742.6 72.6 75,42 e
WP-4 554530.3 695826.4 74.1 76.76 eem--
WP-5 554340.3 695755.6 70.8 73.73 e

10 Riverside Drive. Lakeville, Massachuselts 02347 » Qffice: (508) 346-3500 ¢+ Fax: (508) 946-3509
Othar SAIC Offices: Aibuuargue, Anchorage, Bosion, Chicago. Dayton, Dorver. Huntswifie. Las Vegas, Molaan. Nawpont. New York, Qak Ridge. Paramus. San Diego. San Francisco. Seade.



The Staff Gauge previously located near well cluster OW-56 was found to have been
removed from its original location. Apparently it had been removed and floated south on the
pond approximately 300 feet where it subsequently became frozen in the ice. Our field crew
was able to break through the ice, retrieve the staff gauge, and reset it in the location that
you described.

Upon driving it into the pond bed the wood to which the staff gauge was attached became
split and splayed at its top, probably because the wood was so wet and frozen.The gauge is
set about 8 feet off the edge of shore and was set as solidly as we could under the
circumstances. The new coordinates and elevation follow:

REFERENCE NORTHING EASTING ELEVATION AT 3.33 MARK
STAFF GAUGE 551637.9 696642.7 54.16

Water level of pond read 0.80 on the gauge, elevation 51.63.

Also note that the aluminum casing cover casting on well OW-54B was cracked and loose,
the survey crew made the elevation observation on the top of the steel casing.

If you have any questions or if we can be of any help, do not hesitate to call.

Sincerely,

SAIC ENGINEERING, INC.

Michae) R /‘{W

Michael R. Keegan, P.L.S.



MEMORANDUM

TO: File, Project 06624Y
FROM: M. Smith, Roux Associates, Inc. M _jntA
DATE: May 27, 1992

RE: Notes on Staff Gauge at SW-56

Staff gauge SW-56 at the Industri-Plex Site, Woburn, Massachusetts, was installed several
times during the GSIP Phase 2 RI, and only the March 20, 1992 measurement can be
related to other measurements collected at the Site.

SW-56 was first installed in Hall's Brook Holding Area (HBHA) adjacent to observation
wells OW-56A, OW-56B and OW-56C on October 4, 1991 by Doris Aschman and Martha
Smith of Roux Associates, Inc. However, during January 1992, ice on HBHA pulled the
staff gauge out. The staff gauge was reinstalled and surveyed by SAIC at the beginning of
February 1992. Once again, during the February round of water-levels (February 18-21,
1992), the staff gauge was found pulled out.

During the March 1992 water level round, the staff gauge was reinstalled and resurveyed
by Herb Emnst of Roux Associates, Inc. and Dale Kling of the ISRT. Due to the repeated
reinstallation of SW-56 staff gauge, only the March 20, 1992 measurement can be related

to other ground-water and surface-water measurements at the Site,

The measurements collected on March 20, 1992 are:

+  SW-56 staff gauge measuring point elevation at the 3.30 mark on the staff gauge
is 54.47 feet above mean sea level; and the

. HBHA water level measured at SW-56 is 51.62 feet above mean sea level.

MOOBB24Y.20.13 mem



APPENDIX B4

Ground-Water Sampling Forms and
Chain of Custody Forms

ROUX ASSOCIATES INC MO0B624Y.20.1 a-c



APPENDIX B4

Ground-Water Sampling Forms

ROUX ASSOCIATES INC MO08B24Y.20.1 a—c



Conmuliareg Grours-Water Gackegts >

FOUX ABBOCLATRE NG <
WELL SAMPLING DATA FORM
CLIENT nstrr — ol T -
PROJECT NO. pbbotd ¥
LOCATION Llokurpn [~ M4
WELL. NUMBER pid — 2o/ TvpE oF WELL 4 snoh PV
DATE =y yry STORAGE TANK A 2
WEATHER *-., v TIME OF START /{50 Ard
SAMPLED BY TIME OF FINISH 727 0 AT
DEPTH TO BOTTOM OF WELL 20 .73 FT.
DEPTH TO WATER e FT.
WATER CQLUMN £ 57 FT,
VOLUME OF WATER IN WELL S.0 7 GAL.
VOLUME OF WATER TO REMOVE e, 24 GAL.
VOLUME REMOVED Wi GAL.
RATE OF PURGE 242l /men
METHOD OF PURGE g '
PHYSICAL APPEARANCE/COMMENTS
NOS (EPAR) . coltleclod < pbid
ora nje /' Rrowin. . ( )  f4
Samﬁﬁe.
FIELD MEASUREMENTS
TIME pH COND TEMP TURB Eh of
| 205 PIM .35 tbo [o°C /12 < 65
14
TYPES OF SAMPLES COLLECTED
3 7CL Ve C s
;) TAL Metels ( dissolved )

LABORATORY NAME AND LOCATION

Ensecos 23 0 +&xgé / S
oo o arc Mr&-{;f MJ 0?875



Consuerey Groursd-Water Gesisguts »
ROLIX ABSOULETIRSC -

WELL SAMPLING DATA FORM

CLIENT &d;{é!’ct" Z%Zg J7e temaﬂm/ /J”U57l
PROJECT NO. Slh o4 Y
LOCATION Uhabirn, MA

WELL NUMBER /4)- 30 8 TYPE OF WELL. 4mﬂA PVC,
DATE YWY, STORAGE TANK N A.
WEATHER ; PG TIME OF START 2
SAMPLED BY ;O TIME OF FINISH N 277)
DEPTH TO BOTTOM OF WELL {33 FT.

DEPTH TO WATER il 97 FT.

WATER COLUMN 4L Al FT.

VOLUME OF WATER IN WELL 31 . 43 GAL.

VOLUME OF WATER TQ REMOVE 4 .29 GAL.

VOLUME REMOVED y vz, GAL.

RATE OF PURGE %galf/mm

METHOD OF PURGE _Cm.ﬁ:»_&.?ﬂLPdmtp

PHYSICAL APPEARANCE/COMMENTS

Cré&ﬁf Md CﬂmZL&S Mus 5/.}?,-1" 5:»:—.?,(_( cellrefed.

FIELD MEASUREMENTS

TEMP TURB o
Clear- Cﬂbl’/!ss

Q:ng/h %‘% Lo A rhpod- D2 8/ 7§<

TYPES OF SAMPLES COLLECTED

3 VoC Tce
| AL mdds (dissolved)

LABORATORY NAME AND LOCATION CS
Enseco 2200 Cottonlule (an omerset, NI 08875



Consuteng Grouns-Watsr Geetegely -
NOUX ABSOCLATERBIC -

WELL SAMPLINRG DATA FORM

CLIENT /A/Us/n';g@y \gt‘&, &m‘(&ca/ /—;’usr'
-1/ 2Nk

PROJECT NO.
LOCATION Ulabura - Mass

WELL_NUMBER  (J7) - 3/ TYPE OF WELL 4 pue
DATE /271 87 97 STORAGE TANK N.A
WEATHER TIME OF START __/.2/0
SAMPLED BY %: TIME OF FINISH _,3/5
DEPTH TO BOTTOM OF WELL /7105 FT
DEPTH TO WATER Jos FT.
WATER COLUMN >R FT.
VOLUME OF WATER IN WELL 9.& GAL.
VOLUME OF WATER TO REMOVE 2. ¢ GAL.
VOLUME REMOVED 26 GAL.
RATE OF PURGE 0 s

METHOD OF PURGE B‘:ani ﬁmld
Sptit o7 EPA

PHYSICAL APPEARANCE/COMMENTS st Qoley”
Clesr dark broon =97 ot —
. dpéﬁfw/ w‘? /./C(, ﬁ{ d{a’no{ Mmp
wated for botbles To 50687

FIELD MEASUREMENTS

TIME pH COND TEMP " TURB Eh o
/540 L §2 4620 feoc — 29064 472

TYPES OF SAMPLES COLLECTED
3 Vec (Tco)
I T AL motats (odss olved)

LABORATCORY NAME AND LOCATION



Coniulisny Crour-Wiskw Geshagmats -
NOUX ABBDCIATER BC -

WELL SAMPLING DATA FORM

CLIENT gm“g“ Olest 5ite Bomediad T7us

PROJECT NO. gé;wt; —

LOCATION L abemty Maxs -
Vg

WELL NUMBER _4/ - 37 TYPE' OF WELL Q:v 4=, W_
Z

DATE (2l 57 STORAGE TANK A
WEATHER I TIME OF START l[o5¢0
SAMPLED BY dl LU i TIME OF FINISH _// 30

DEPTH TO BOTTOM OF WELL { ‘f\ 20 FT.
DEPTH TO WATER S.08 FT.
WATER COLUMN 13,18 FT.
VOLUME OF WATER IN WELL 2.¢2 GAL.
VOLUME OF WATER TO REMOVE 24, 98¢ GAL.
VOLUME REMOVED 3o GAL.
RATE OF PURGE fo sfg(/uk -

METHOD OF PURGE ('M

s

PHYSICAL APPEARANCE/COMMENTS (SP( 4 7 EPA e did a clc .
Clear - Coler tens %WL’I’[‘E” 77‘“7
fuped dry | 3 hin did o1 )

Forged C\fﬁl 3 Times
FIE I"[EASURE]’IENTS

TIME pH COND TEMP " TURB Eh o
15 wot 130 Lo aluw  f 330
Coloviess

TYPES OF SAMPLES COLLECTED
3 Yoce ( TC.L_)
/ Tﬂj etals { dics ol ve of)

LABORATONY HAME AND LOCATION
Eneseo Somerse 'f /\/



Consuisng G Wansr Gupinputs -
PO AEBOCLEATER NG

WELL SAMPLING DATA FORM

CLIENT MﬁM&mj[ ‘ak THVS]
PROJECT ™ NO. 2 DM Y
LOCATION sziﬁm’a 77 s

i
WELL NUMBER _ g4) - 37 A TYPE OF WELL < Pr(-f Hﬁw
DATE YR /q / STORAGE TANK
WEATHER Cotd Cleoe TIME OF START 0
SAMPLED BY 4. £arccit (" bl TIME OF FINISH /p#&C
DEPTH TO BOTTOM OF WELL 3.2F FT.
DEPTH TO WATER S. 85 FT.

WATER COLUMN
VOLUME OF WATER IN WELL

£

VOLUME OF WATER TO REMOVE 2 2,57 GAL.
VOLUME REMOVED - Vb3 GAL.
RATE OF PURGE 2 gel /o
METHOD OF PURGE __Q&%m
PHYSICAL APPEARANCE/COMMENTS
RNSE-{ Broumn— M4+YLX 8;81)1(4_
FIELD MEASUREMENTS
TIME pH COND TEMP ~ TURB Eh of
JO 30 G943 440 9o /@%,ﬁ/ 8/. & 3.2
Cleav

TYPES OF SAMPLES COLLECTED
3 Yoe (rec L.)
| T4l ot (disotved)
MaTmex S D MAT!M S?""E-D”?UCA' )
Matrix %r’v | and a Matrix ‘?/c?iﬁ/d‘*‘fh%'ﬁ_

LABORATORY NAME AND LOCATION
Ensco Semersat N T
"/



[ROUIX [eerm/mmeerem
ROUX ARSOCLATEESSC
WELL SAMPLING DATA FORM

CLIENT Trduct | Vo (o Popaded Trsl™
PROJECT NO. ol b oy Y
LOCATION L/ botirn & P4 -

WELL NUMBER ___()|J S2A TYPE OF WELL N
DATE >~ IO STORAGE TANK gﬂ, -
WEATHER Toih  char - TIME OF START 7020

SAMPLED BY é, ﬂtma [ Q&{ TIME OF FINISH L2555

DEPTH TO BOTTOM OF WELL (s 4

FT-
DEPTH TO WATER Q. 74 FT. -
WATER COLUMN o 4 FT.
VOLUME OF WATER IN WELL L2 GAL.
VOLUME OF WATER TO REMOVE -¥i GAL. —
VOLUME REMOVED /.3 GAL.
RATE OF PURGE {aal /niin
METHOD OF PURGE _ 4 dnd fgifert -
PHYSICAL APPEARANCE/COMMENTS

Split W7 EPA
FIELD MEASUREMENTS

TIME pH COND TEMP TURB Eh o2
. oy
. L’,
050 (.6+ 1770 Ve Gl g 207

TYPES OF SAMPLES COLLECTED

g ol CTC,L) |
, TAL metals (dc'ssofwzcj)

LABORATORY NAME AND LOCATTON

Fresco xs&gru"-“’ﬁ /\)_(



WELL SAMPLING DATA FORM

CLIENT Wki‘%{—%g Mo Pamegal Trust
PROJECT NO. o 24 Y
Lalebiorin g pa

LOCATION L
WELL NUMBER _ puw &3 R TYPE OF WELL 2" _Pyg
DATE L2032/ 9 STORAGE TANK N A
WEATHER TIME OF START Li3o
SAMPLED BY _4./a, st s (.l TIME OF FINISH _ ;; .55
DEPTH TO BOTTOM OF WELL [ 8. C FT.
DEPTH TO WATER [ 50 FT.
WATER COLUMN z. 5 FT.
VOLUME OF WATER IN WELL L. S GAL.
VOLUME OF WATER TO REMOVE 3. GAL.
VOLUME REMOVED 3.75 GAL.
RATE OF PURGE _/aad /min
METHOD CF PURGE ;
. re&ef|
PHYSICAL APPEARANCE/COMMENTS matrix Spike — HCI reathion Not P W

FIELD MEASUREMENTS

TIME pH COND IEH.EO TURB
145 Lt 334 o D

sfzﬁy

TYPES OF SAMPLES COLLECTED
3 voc (rc,L)
;T A /}fu?/a,{S (ﬂ’:'s_qa/ued)

LABORATORY NAME AND LOCATION
Zaesco cgomcrsx* AT

Eh

o
Kbmd | 54 3 f/ﬂ'/



Cormuitsrsy Grour-Wywr Gaolegey. -
ROUX ABSOCILATES NG

WELL SAMPLING DATA FORM

CLIENT (hgf._»gsj; E'Q(;_..x ‘S{ﬁ £ Emd:}/ﬁ,{sf
PROJECT NO. g 9,

LOCATION ' -
WELL. NUMBER _0, ) 54 - A TYPE OF WELL 27 Pve

DATE L2 Ltz 9/ STORAGE TANK NA- —
WEATHER eudet Aand Lola TIME OF START [ 420

SAMPLED BY _4 [z, /z/f 5 (0 i) 4 TIME OF FINISH _; 4/ 44

DEPTH TO BOTTOM OF WELL 3.0 FT.
DEPTH TO WATER 7 74 FT. —
WATER COLUMN 5. 7/ FT.
VOLUME OF WATER IN WELL 0.9/ GAL.
VOLUME OF WATER TO REMOVE .74 GAL. _
VOLUME REMOVED 2.7 GAL.

RATE OF PURGE /aal /min
METHOD OF PURGE badnd _bhaitent -

(ONE 0f OUl
PHYSICAL APPEARANCE/COMMENTS . = DA j@ Vpa's ro Ky
) . . olor S It D7 E
S&fﬁf?'ly Sa/fy Jmabyfréyc P _ v A ‘
s 3;5222&? -
Engine Sturted
FIELD MEASUREMENTS W §Wu e
. This ©
TIME COND TEMP TURB Eh ot

el
/435 7,/1{ L 20 S L AP A A

TYPES OF SAMPLES COLLECTED
3 Vol s (TCJ_) /
; TAL rmtals (&Tfr'sso/ucc)

LABORATORY NAME AND LOCATION
EFresco Lgor?ur&ef MJ



Consueng Grouns-eter Gualeges -
RO ASBOCLATIE B -

WELL SAMPLING DATA FORM

CLIENT - s Side Frmccte wd Tros/"
PROJECT NO. M’ZM e g 2 : :
LOCATION iz AR A

WELL NUMBER __ /) - 45 TYPE OF WELL 2”7 Pyo
DTE 2 /177.97 STORAGE TANK N.A.
WEATHER 2 TIME OF START /450
SAMPLED BY A4 Lo, /(. - ¢ ,{i TIME OF FINISH /5/0
DEPTH TO BOTTOM OF WELL o5 - & FT.
DEPTH TO WATER £ 006 FT.
WATER COLUMN 17 Y FT.
VOLUME OF WATER IN WELL 2. 74 GAL.
VOLUME OF WATER TO REMOVE g a2 GAL.
VOLUME REMOVED =17 GAL.
RATE OF PURGE [0 aai [ n__

METHOD OF PURGE _fo.;zh" [oigeAd £ 20
r )

PHYSICAL APPEARANCE/COMMENTS ) CFrecer
“ThiK 3 OEL(( [,Oang 0lear broww L():L&V—- Bet wﬁdu, No estr

[« Ke Very Sujuy Apple Juice

FIELD MEASUREMENTS

TIME pH COND TEMP " TURB Eh - o?
) 505 @,DS/ glio 8°C. Wim ;CM:‘JW- / 3[2)4\

(3.04)

awbmm

TYPES OF SAMPLES COLLECTED

3voc (7eL)
/ 7AL yreals /aﬂr's,so/u’eo/)

LABORATORY NAME AND LOCATION

E/U.SCO 5mur5;.7‘j /\LT



Conpuing (srours-Vakes Ganingasls «
ROUX ARBOCLENER G -

WELL SAMPLING DATA FORM

cLIENT @Mﬁ;&u&iﬂwéﬂﬂ%f
PROJECT NO. __ A 246204y :

LOCATION /i Jasurn jdais -

WELL NUMBER {4} .9 4 C TYPE OF WELL 27 Pyve

DATE [27:72 0 G/ STORAGE TANK A _

WEATHER 7 7 TIME OF START _ﬁw,ﬂa

SAMPLED BY P T o D TIME OF FINISH _J/% 5%

DEPTH TO BOTTOM OF WELL 47. 8 FT.

DEPTH TO WATER 7.84 FT. -

WATER COLUMN 29. 9% FT.

VOLUME OF WATER IN WELL L 33 GAL.

VOLUME OF WATER TO REMOVE =¥ GAL. _
GAL.

VOLUME REMOVED 20 ;zgl,{m <
RATE OF PURGE LT ‘ .
METHOD OF PURGE :ﬁ%ﬂrﬁjd pump :

PHYSICAL APPEARANCE/COMMENTS Roastion - m{"PmsfffVMr _

Foama . 07range - brown ru.dy cliar ‘ y
" Y 75 8a*rmrﬁunﬁ an
WOhea P”/'{‘-”j 6ML:/Y Aoure &u,mx,e} 7o _aﬂ,f&/u o .

- 2
Thon éra& 771/007/.,‘—* /cca' over bailer d“’” .
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LOCATION

. F
WELL NUMBER _ sty 095 TYPE OF WELL Teel
DATE 1 2//% 7 % STORAGE TANK
WEATHER r § TIME OF START S00
SAMPLED BY TIME OF FINISH __/T 3O
DEPTH TO BOTTOM OF WELL 731 FT. ( Mstkeed = "‘{79“(/“
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SAMPLED BY ) / C. Ll TIME OF FINISH /0 05
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CHAIN OF CUSTODY SURFACE - WATER
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Consulting G o-Water. 775 PARK AVENUE
Geoi;grgg &?r{:gmeefser SUITE 255 /ﬁ\ ANALYSES Page / of 3
ROUX ASSOCIATES INC HUNTINQTON, NEW YORK 11743
Project Name Project Number
GSIP - Phase Z Obe 'Y
Project Location
InbusTRiPrex Sure , WoBukv, A4 2o
Sampler(s); £
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Consuiting Ground-Water
Geologisis & Engineers

ROUX ASSOCIATES INC

776 PARK AVENUE

SWITE 256

HUNTINGTON, NEW YORK 11743

ANALYSES Pagef of2
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ROUX CHAIN OF CUSTODY STREAM  SEDIAEDT
Consulting Ground- Water 775 PARK AVENUE Page 3 of 3
Geologists & Engineers SUITE 255 A ANALYSES age
HUNTINGTON, NEW YORK 11743
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ROUX| GHAIN OF CUSTODY S prdc e - WATER
Consulting Ground Wal 775 PARK AVENUE ‘
Geologists & Engiieers. SUITE 256 [ R ANALYSES Page /o013
ROUX ASSOCIATES INC HUNTINGTON, NEW YORK 11743
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Project Name Project Number
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SUITE 2585

HUNTINGTON, NEW YORK 11743

_ANALYSES

Page’! ot3

Project Name

GS5IP- Phase 2

Project Number
otL2uy

Project Location _

Indiisti-Pley  Sile Woburg, 1)A

Aelr:

SR D A hinan, S Clough (55 E)
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ROUX ASSOCIATES INC HUNTINGTON, NEW YORK 11743 /(,7({\ \} &
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-
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ANALYSES Page 3 of3

Project Name
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Project Number

Project Location
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‘ SED 23 MS 10-3-91 | 120 l \ | !
' SED 23 MSD I0-3-¢ 1ZzZ0 | \ \ | |
7
S
AL/
Al A/
10/ T /
Relinquished by:(Signa Date Time | Beceived by:(Signature) Fory'/ ¢ ¢ Date Time
> Aschmers D~y D391 \§opobl b |t igiin . CUTaA Qlfl Y2
Relnguished by:(Signature) For Date Time {ft::mm byztszfmura) For Date Time
Relinquished by-(Signature) For Date Time Received byA{Signature) For Date Time
[Deiivery Method T | £\ Fhiy bif] Comments
#H 3266511682




£ nst

vl

ROUX

CHAIN OF CUSTODY STREAM) jfo/ingu&cﬂﬁ%‘:z?é%@e

Consulting Ground-Water 775 PARK AVENUE
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ROUX ASSOCIATES INC  HUNTINGTON, NEW YORK 11743 ,{ ) 3‘* i\‘}
Project Name Projact Numbar N :
GSIP- Phase 2 00Le29Y ég’é) Qo A {\LZ.CP /
AT o
Project Location \\‘f\ NI E(‘" N ‘L 45?
Trxlushi- Plex Site, Wobren 1714 TV e e e
s (sk : y ¥e o) >,
Sample Designation/Location Date Collected | _Time R g A NOTES
/ SED 23 16-3-91 /izo { | | 2
SER 23 MS 10-3-9/ Hneo [ ] 7
SED 23MSD 10-3.9; /120 | [ 7 B
SED 2] 10-3-9, | ssyc| l /N
(o)
[l )
/ALK
YSVE7E Y,
W Ay /ot ¥ A
/- / _,/ {7
Redinquished by:{Signatura) For Date Time | Recsived by:(Signature) l/ﬁ.zr 7 > C) Date Time .
7 DE ) K # ) t ;,"A, , / ‘- e
, ponx o3 |0 N b [ ihad Ay g
Relinquished by:(Signature) For Date Time eceived by:ﬁmhle‘ For Date Time
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Consuting Ground Weter LTS EARK AVENUE / Pago / ot
ROUX ASSOCIATES INC  HUNTINGTON, NEW YORK 11743 A o
Project Name Project Number \;e o
651P- Phase 2. OLb24 Y SO ARSI
r -y N
Project L 1! S
° 1;’)3‘::5?:1 - Plex Side ) Webuen WA év}b t_}(‘\g}}\,)
S N
er{a): . [1 3,
SN D, Aschman | S. (lough (£s7E) 0@ o S
Sample Designation/Location ' | Date Collectad Cozoﬁlct.od A N h A NOTES
Sw-22. j0-3-9]| 120 | 2 z 7
sw-19 (0-3-9) | Is46 .
LW -100 10-3.-9f 1 — /i
Field Blank - | Seof /0-3-9/ 1330 | 3 3| A
Tvip Blank ‘ 3 3 (_é\)
SW23 ; (0-3-9 | lods |2 y3 ANy
swh s Ms o-3-q | jods | AP 2 [l
SWZ3 MSD 10-3-9) | 1045 | 2 2 1 st dd
SWw 2 0-3-9f | 1530 | 3 2. | | \ R 7
57
Y
Haﬁmﬂ For Date Time Received by:(Signature? For &: . Date Time
. ok | reesar|2@e W\ niaar  foad- rafqal 950
|[Refinquished by:(Signature) For Date Times shved by:($lonature) For Da‘e / Tims
Retlinquished by:(Signature) For Date Time Recsived hy{Signatre) For Date Time
Delivery Method FCJ E£X Comments
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Consulting Ground-Water

775 PARK AVENUE

Geologists & Engineers SWITE 255 / ANALYSES Page Zof3
ROUX ASSOCIATES INC HUNTINGTON, NEW YORK 11743 ~
Project Name Project Number
GSIP- Pliase 2 obL24 Y
Project Location
Indush, - Pley S«f( Lpburr , 1K
Sampler({s):
ke Daﬁlﬁchmem , S Llough, (ESEE) /
o Su:lph Designation/Location " | Date Collacted | oIE"c? o Ko~ NOTES
‘| S SED- 22, 12-3-91] 260
E"._/- SED-23 10-3-4/ H20
s Sco_ 23 M5 16-2-91 | H2e.
. SE0 22 MSAD 10-3-9¢ | 1120
(5] SED 2| ' 10-3-9) | 1545 N
Ry ‘ 5 ( ’SJ
A’_/f A /C/
78
s =10 F
{ U/b/ 77
anqcuazmuﬂ ForE Date Time Recelved by:(Signature) Z/ZA?LM |Date Time
2.4 ‘ .
vy | 10-3-9) | 2000 \| ., //wo{m‘@, g lokya) 4-s
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Consulting Ground-Water 775 PARK AVENUE Page 3 of3
Geologists & Engineers SUITE 265
ROUX ASSOCIATES INC HUNTINGTON, NEW YORK 11743
Project Nuune Project Number
G 3P - Phase 2 : k624 Y
Project Location
Indushi-Plex Sie , tWoburn  TNA
‘SWN’(I‘:D_ H_f,cf‘m‘]m ; q. ({gugh (fo-f) O\
. Sample Designation/Location . " | Date Collected cht.ad f\ NOTES
SED-2+ | /0-3-91) | /26D ! / / 2
seD-29. | o399y 159 I A )
Ty z d (2
™ o 1 g { ; / ./
. - / Ll A
- .! b ' W L .’H )
L : | - | L0/ SF
npmol For Date Time . |Received by:{Signatwe) 29// , Date Time
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APPENIDX BS

Surface-Water and Stream-Sediment
Sampling Forms

MOO0BE24Y.20.1 a-¢



SURFACE WATER SAMPLING

ROUX ASSOCIATES, INC.
PROIJECT #06624Y, ISRT GSIP-2

Sampling Location: _ S #V - / 8 Belween K@ tacks and spur, Dlezas Bl colvert mark

“RE"
— Date: o249 Weather: Pt Loy 7eF
Time; _ /142 Collector's [nitials: DFPA /SRC
Streamn Width; g ft
it
— Stream Depth: -5 ft
Cross Sectional Area: /5 i 2
- Water Samples Collecred For: Yes/No Commegts
TCL VOCs o S8 (1H2
- TCL Semi-VOCs -
_TAL Metals (dissoived) “
_ TAL Metals {total) L
TSS v
TOC l
- | 1 ( |
Sampie Collection Method: Gre ) 5 aonple
Field Measurements:
i TEMP pH COND Eh 0, Color Clarity Odor
Crmnr Ioe 550 G4 S35 faght Fan  Clar  shaht
- (”’ 52 ; BAG( v ) g Cv gt :_c/
6:! ‘..LJ"LL,) * . % SUJ'F;{fc_
CRP. - 2
Addmonalﬁl_nfor‘manon: Lo c‘u)ﬂ'r; At
o drecie e e ' e . e . —
_ l’? J U}')p /('\_, Ct_,f)?’(_)(_,.u(_,i'd /\/ . /D!Cu,f} Ser }C/
, ﬂ: b'l(.(& r\/
P S f.f,c/ce
net CEmp g uke : <

ROUX ASSOCIATES INC MO06624Y.1.10



SURFACE WATER SAMPLING

ROUX ASSOCIATES, INC. Page 2 of 2
PROJECT #06624Y, ISRT GSIP-2

Sampling Location: ___ S W V&

Sediment Sampies Collected For:
TCL YOCs

TCL Semi-YOCs

TAL Metals Tin

pH. Eh

(rain Size Anajysis

TOC

Suifide

No Comments

SED-1E  12C0

NN A A AN

Ammonta

Sample Coilection Method: Ponar G’"”G}q(—' grab cample com Josche

Sediment Description:
Cf/?)PCSLjC C”/ 5‘- IDC'{)(L,-- C,‘{fc’ !'Cf_ 5&{)){) s

1é bicweny orid, some plant nather
S oo Dlacl ('I/L/ f;/btc’{f'_’fe_,

ROUX ASSOCIATES INC MO06624Y.1.10
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SURFACE WATER SAMPLING

ROUX ASSOCIATES, INC.
PROIJECT #06624Y, ISRT GSIP-2

Sampling Location: Sew-i9 Ditck Fond

Date: (¢ 21 Weather:; Senn 75"

Time: ___/ 0C Collector's Initials: Do I SRc

Stream Width: GG ft wietlawnds hege. ly veget /g,J}
Stream Depth: S-1¢ g ulfple Sheam dm—”"’ <.
Cross Sectional Area: v 4 L ft?

Water Sampies Collected For: Yes/No Comments,
TCL VOCs =
TCL Semi-YVQCs [
TAL Metals (dissolved) v
TAL Metals (total) v
IS8 v
tele} _ v
Sample Collection Method: GrAe
Field Measurements:
TEMP pH COND Eh 0O, Color Clarity Odor
pC 5‘(;\5 20 Shigiitty Clear one.
¢ Z?'La Gt
TA

Additional Information:

: : : i ed  Sivgecc”
o Kt cete  (etEecdvd st /4 et ed St
Dot .‘..u}_}_L( (oo e

AOUX ASSOCIATES INC MO06624Y.1.10



SURFACE WATER SAMPLING

ROUX ASSOCIATES, INC. Page 2 of 2
PROJECT #06624Y, ISRT GSIP-2

Sampling Location: ow-19 Duck Fond

_Sediment Samples Coflected For: Yes/No _Comments
TCL YOCs il 3

_TCL Semi-YOCs ull

_TAL Merals, Tin i
pH. Eh L -
Grain Size Analysis v
TOC [l _
Sulfide v
Ammonia . — v

Sample Collection Method: tonar Qra b .ﬁam,ﬁ/cif’

Sediment Description:

; o
CE‘“”POSULC' ¢ dredges o cenlev: medium prowan S4ARMD

3 73 dredqes ferm  Nerth Shoce : dark brown {—;.:H‘éi huﬂ't
DY Crgeviie cotdent - rich
PC:H-LI RITIYA 4

ﬂc’fdét\ e,ﬂOLIC-lh sechiment R~ duDhm}c ((epil((cl{_j T ICL))

Additional Information:

ROUX ASSOCIATES INC MO06624Y.1.10



SURFACE WATER SAMPLING

ROUX ASSOCIATES, INC.
PROJECT #06624Y, ISRT GSIP-2

Sampling Location: S -1 Behund 0“?‘-;5’-/:_ 130 5 o berm

Date: [10-3 ¢ Weather: Dveveast 70"

Time; /5 20 Collector's Initials: S¢ /01

Stream Width: 2B 25 ft

Stream Depth: 0. 7-1.0 ft

Cross Sectional Area: ft *

Water Samples Collected For; Yes/No Comments
TCL VQCs

_TCI, Semi-VOCs

—TAL Metals (dissolved)
TAL Metgls (total)

_TS8

_toc

“VYTTRV

Sample Collection Method: G2Aé

Field Measurements:

' pH COND Eh 0, Color Clarity Odor
Y5O (1555 gbay 5 7 44 Nigntay

; clear 7
" Y etlow e

9¢ 147

Additional Information:

ROUX ASSOCIATES INC MO06624Y.1.10



SURFACE WATER SAMPLING

ROUX ASSOCIATES, INC. Page 2 of 2
PROJECT #06624Y, ISRT GSIP-2

Sampling Location: S -2

m——————r

_Sediment Samples Collected For: Yes/No Comments
TCL YOCs tl

TCL Semi-YQCs
TAL Metals Tin
pH. Eh

L
e
w
. [
Grain Size Analysis
TOC v
L
L

Sulfide

Ammonia

— —_— ——

Sample Collection Method: Forofe Deepse - Compesi7e

Sediment Description:
Black: orqanic sitt. and cegelabue debity
5{"5)@3/ Pace soad [WHL%'D-

Additional Information:

ROUX ASSOCIATES INC MO06624Y.1.10
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SURFACE WATER SAMPLING

" ROUX ASSOCIATES, INC.

PROJECT #06624Y, ISRT GSIP-2

Sampling Location: sw 22

Date: i6-3-9] Weather: __ Cloudy 79 °

Time: (D. 45~ Collector's Initials; Sc/ 0P

Stream Width: IS ft poefland A0 coide

Stream Depth: 0.5-10 g

Cross Sectional Area: ft 2

—— e ]

Water Sampigs Collected For: ' Yes/No Comments

TCL VOQCs

TCL Semi-VOCs
_TAL Metals {(dissalved)

TAL Metals (total)

TSS
_Toc

NI AYAY AN AV R

Sample Collection Method: _. GRAL

Field Measurements:
TEMP pH COND Eh 0, Color Clarity Odor

'ggl 4¢3 Y77 1 CY a2 $ s j!‘?hﬁ? c ar ee.
199 s 16 |30 & Lmen ¢f €ftvw

(15D 542

Additional Information:

ROUX ASSOCIATES INC MO06624Y.1.10



SURFACE WATER SAMPLING

ROUX ASSOCIATES, INC. Page 2 of 2
PROJECT #06624Y, ISRT GSIP-2

Sampling Location: Sw 22

_Sediment Samples Collected For:
TCL ¥YOCs

TCL Semi-YVOCs
TAL Metals, Tin
pH. Eh

Grain Size Anajysis
TOC

Sulfide

<
:
74
2]

Comments

NNNNNNAL

Ammonia

Sample Collection Method: ﬂ?/}af dve G’q& : c.empqsdr. SeLnple

Sediment Description:
b/dc&/ﬁrmv\ 5“1'('! SOVRe grases, hairgs
‘fwau _SC'*—M_.{J{ .

Additional Information:

ROUX ASSOCIATES INC MO0662HY 110
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SURFACE WATER SAMPLING

ROUX ASSOCIATES, INC.
PROJECT #06624Y, ISRT GSIP-2

Sampling Location: S 23

Date: to/3lay Weather: __/# (/Mc/'c,i. 70°
Time: __(OY4S Collector's Initials: S / OFPA
Stream Width: S ft open waker

Stream Depth: __0:2- 05 ¢

Cross Sectional Area: ft 2

Water Sampies Collected For: Y;s No Comments
TCL VOCs v
TCL Semi-VOCs, v
_TAL Matals (dissoived) v
_TAL Metals {tofal) _ v
TSS v
- Qlso Matiy spike
Sample Collection Method: arab Mefriy ke diplmate
Field Measurements:
TEMP H COND Eh . O, Color Clarity Odor Acac
.0 .&C LL‘O“‘Jiﬂ‘IM— .
Ty %&_ 539 G v 5 mun (+ qcﬁou) clear - w
7 i .
@) L3 casily qm*ﬁ-r\“'é'

Shwed o VeI

Additiona! Information:

Shﬂ?.-’) O} _ju_réu_t. c}f’ A.LJCL'!CV' Y areas cf h?cwbj.rf}"-’i“’fh (T"’fm“')
Metallic dveplets ~ %" e

ROLUX ASSOCIATES INC MO0D6624Y.1.10



SURFACE WATER SAMPLING

ROUX ASSOCIATES, INC. Page 2 of 2
PROJECT #06624Y, ISRT GSIP-2

Sampling Location: Sw i3

-
R
r4
=l

_S_ﬁ_dimLSamnlcs Collected For: Comments
TCL YOCs

TCL Semi-VQCsg
TAL Metals, Tin
pH. Eh

Grain Size Analysis
TOC

Sulfide

VISt ool s

Ammonia

Micriw Spilc , AN Oup(r(ﬂﬁ
Sample Collection Method: @Q’ if qrczb &Sgtmp(z:i”

Sediment Description:

brownlblack  silts with Nace sand Twigs  hgh
j r

v - .
0vqanic corent Ao simedl

Additional Information:

ROUX ASSOCIATES INC MO06624Y.1.10



SURFACE WATER SAMPLING

ROUX ASSOCIATES, INC.
PROJECT #06624Y, ISRT GSIP-2

Sampling Location: sw. 24 Aberjona
o
Date: {(C-2-91 Weather: __Sunnef 72
Time: 3 .0 /520 ) Collector's Initials: D24 | S
Stream Width: %0 ft Bread wetand Stveam, phrago ks
- aleng povolars duciwesd Floa ,uj
Stream Depth: 0.5-10 M cenieyy clumps oF g rasse
Cross Sectional Area: ~ Q0 ft 2
_— ——————— —
_Water Samples Collected For; Yes/MNo Commenis
TCL VOCs -
TCL Semi-YOCs v
TAL Metals (dissolved) v
_TAL Metals (totah) v
TSS v
TOC v
Sample Collection Method: brab

Field Measurements:

TEMP pH COND Eh 0, Color Clarity Odor
1842 2ot (33 5/1(;)1?1;_{ clene rc e
- i Vier ‘),,C-, :5‘?(& Sere w )

YSL

{ IUJ:G“‘ ] C‘g,j‘;-
AR L

Additional Information:

ROUX ASSOCIATES INC MO06624Y.1.10



SURFACE WATER SAMPLING

ROUX ASSOCIATES, INC. Page 2 of 2
PROJECT #06624Y, ISRT GSIP-2
Sampling Location: Sw -24 ¢ S W covney o pm/cu? ot
_Sediment Sampiles Collected For: Yes/No Comments
TCL YOCs il
_TCL Semi-VOCs i
TAL Metals, Tin il
_oH. Eh l
_Grain Size Analysis -
TOC —
Sulfide v
Ammonigﬁ WE
Sample Collection Method: Popan G LAY Skmeice.

Sediment Description:

iig
Brown [Black. wma/} fwn% high ovganic con tent

!

Cumpesite of 4 Grab Samp ks,

Sé’(‘:‘fﬂé’ﬂf' /S ﬂVDJucwfc? /?);ql. v’O/umc_ of gas

Additional Informatjon:

ROUX ASSOCIATES INC MOG6624Y.1.10



APPENDIX BS

Surface-Water and Stream-Sediment
Chain of Custody Forms

MO08824Y.20.1 a-¢
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Gooiogisis & Engreers SUrTE 288 T ANALYSES Page / ot/
ROUX ASSOCIATES INC _ HUNTINGTON. NEW YORK 11743
IProject Name Praject Number
G5¢F FPhase 2_ Ol 29y o
Project Locatlon " (‘&
Tindustri-Plex Sile, Weoburn MA Y,
Sampler(s): &~/
M- Swith A Faveetl €, L /6
Sample Designation/Location Dato Gollected cJﬁ"ct‘.d NOTES
6 duw-30A [2/1e(7 | 1} 30
(f; ow-31 8 12/l | feze
5 du)-S6 A Y TRVELT
{ﬁ ' Qw568 /2 /1L 17 | 1440
oW -6 € 2l 11 11526
Ll -100 12/refn
(—ﬂ o T L et LASTH D v RRAGINAL | oo _
z
Lzl ial
Reknquished by:(Signature) Date Time Recelvad by:(Signature) For Date Time
N VN R Y ey UL D ree o R (B 7 SRS
Relinquished by:{Signature) For Datea Time Aeceived by:(glﬁmiuol For Date Time R
Relinguished by:(Signature) For Date Time Received b;:(smnn) For Date Time
Delivery Method Comments

Fedbx -Ar Bill# 3753 700775




ROUX

CHAIN OF CUSTODY

C ing G - We 775 PARKX AVENUE
Geologrsis & Enginvers. SUITE 255 ANALYSES Page /ot /
ROUX ASSOCIATES INC HUNTINGTON, NEW YORK 11743
Project Name Project Number
&= lJJ f o £ Sl 2 (‘f 2" [
Project Location H
Tondasto P(r'x i);ft"’l l/l/bi)iﬂflll /L’I/? q?
Sampier(a): . v
Pt C. £
i Sample Designation/Location Date Collected CoI:ﬂcfe d NOTES
VLW -T2 A /2079 |sose | 3 / A
| OW-sz R 120797 | 10 HS 3 / o
Sl gar S5 A 2 /7.1 17435 | 3 / | v
oW - 548 /207497 |15c s 3 / Y v
VL ] Ty ’
Cihaw 54 C (2714 5l 3 / ul ¢
oW Sz8 MS 120771 | mH4s 3 / Hl Mateie Sprie
clow-524 MSD /2 17 Vs 3 / Eocodund (VL] Ay, o Spiki Dy
(| Foefd Btk #/ /2 1797 | MHic 3 / gt '
- i
iz Bk % 2 3 ey |3
38 botfles
jc‘a 7’(«_.{ f
(ﬂr'ﬂ/&]
Relinquished by:(Signature) For )Q Date Time Received by:(Signature} For Date Time
f / . )
7"4’"]‘ PA‘v )2” %n(/% DUX /ZZ)-?/?/ /?/S-
Relinquished by:(Signature) For Date Time Raceived by:(Signature) For Date Time
\’\ ' -}'-" o :_'-'.:,— - k \ ‘ ‘r—,&""i AN \'r Ve \\‘__']Q\ '
Relinguished by:(Signature) For Date Time Received by:{Signature) For Date Tima
Delivery Method £, /rra/ E)’p.'.-ssl Comments /4-‘#'”( 's (]Avwd-m ) fﬁ \ 7y Q
At/ # 37537 00786 —h Ve 2 e

__1'

i

}

1

1

"‘l 1t

— — — —

3




ROUX

<Q

AU

O\\

Ly W

C " G - Wate 775 PARK AVENUE
Geologists & Engiwers SUITE 285 é & ANALYSES Page | ot/
ROUX ASSOCIATES INC HUNTINGTON, NEW YORK 11743 /. " S }3 2 o
Project Name Project Number d s &{ t‘f: QQUQE‘?
G3IP  Phaw, & Ol f 24 Y b .,Lg}'-“."‘ » (;‘f? &
* K o Ny &
Project Location AN <, AT I ;}T\J\ Y t&
P . S - VLS )
Tpdorby, - Plex Si4e Woburn, Mags t§\1$t§% o L'Q.T’ @
Sampler(s}): & M Py oS ) 4 &
. 0 9 u/.0 LY w 3}‘ A
F-ﬂrrc[j (Wl SN 20 L o
Sample Désignation/Location Date Collected | o Jime | /' o 07,5 = kY = & NOTES
1AW - 37 talis/fai lrpus |03 ! 4
Oul= 55 yolis/ulssa0 3 ! 4
kjﬁ)(m 3| tafig /{7240 | 3 | 1
(1 1ol 374 12/18)91 7030 | 3 I ¥
1w lohl - 274 Ms 12/ s5/%) 1030 3 / 4] Madrix Spolte
1 Ow 27A Ms D 12liglalte30] 3 { Al M Spike Dup
-/ (Blanki 4%y o 1alig /9t 11505 3 l 4
oty EWAPE 12055 [ 3 3
L L J--—Ilr
Ta'faTﬁo YT I
m Lonlert 3|
Relnquished by‘(smuﬂ For Date Time Received by:(Signature} For |Date Time
%u lt'// e‘ou)’ /‘;Z//f/?/ /70¢
Rowmd by: (S&mlhra) Date Time Received by:{Signahwrs) lfor_ B . Date Tlmo
}i' ISR jgé ﬁﬂ L TEAT ool \‘c\\‘t\w\:*\ A
Relinquished by:(Signature) For Dete Time Recelved by{Signatwe} ' For Date Time
\
Delivery Method ) Commaents —
FED Ex AL BILL # 3733720731 | SAMPLE MATRIX 15 GROUND WATER




ROUX CHAIN OF CUSTODY

Consutting Ground-Water 775 PARK AVENUE
Geologists & Engineers SIWHTE 255 '
ROUX ASSOCIATES INC  HUNTINGTON, NEW YORK 11743 L
Project Name ) Project Number
GSIP (Phaséd’ I Olte3 4

Project Location

WORBURN  MA

Sampler(u)

AFAERELL C wo T NAKOWSK\
I Sample DaaimntlonlLocatim Date Collected Colocted
WE- | 12115791 1155
WP-3 to/19/91 1230
WP-4 /2 /m/i/ 1445
WP-5 12119741 1000
OnW- 16| 12/ ,9/9¢1 | 100 53 ]
TRIP BLANK +4 121499 3 3
TorAl
BOTILE-,
- DD | PACKED: 23
0l IO RY
Relinguished by{Signatwa) For Date Time Recsaived by:(Signature) For Date Time
| /:444 /4 X’ﬂg){ .Z-?/f?/’i/ (400
Relinquished by:(Skgnature) For Date Time Racohrod b (Slgmt Date Tne
’ o Gl Tt o ¢ ST %S
Relinguished by:{Signature) For Date Time Recetved by{Signature) For Date Time

Delivery Method Commants

FEDEEAL EXFRES 3753700742

MATRIX (S BRIUND WATEE

1 ! 1 [ I o { i F




APPENDIX Bé

Halls Brook Holding Area and
Metals Mobility
Chain of Custody Forms
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! { { i | i | i I |

| ! | .
Qcc Columbar - AralyTes b 10362

llll’: tthEBELf I}HF Aﬂl}rﬂl[llul' CHA'N-OF-CUSTODY HECOHD
Analylical Request
Cient [T Eny. Svee.o . Report To_J- Houstan Fenton— Pace Chent Na. ,
Address 26995 Baselive Kd, Gc, 202 TR < IV L “ B Pace Project Manager
Eowlder . Co Boz=oz o P.O. #/ Biling Relerence C/gz-—DZé?j’ - Pace Project No.
Phone Boz Y9 -TZ70 e Project Name / No. CIEZ-OZQ[ F:‘ . *Requested Due Date:
— o S . i _
Sampled By (PRINT)- s /i ; PRESERVATIVES égg‘[TESSETS / / / /
C;?*?ﬂtcTams/CI«rl_c Sellsfpue. M!_‘?ﬁ‘_’___ 3|3 /
Sampler Signature Date Sampled 2 & / / / /
3w __ /
6| ; : /
SEEIEIE /i
) SAMPLE DESCRIPTION TIME MATRIX FACE NO. 15t £ T ‘g ____L N, - Z REMAHKS
RARE . | Te,om o, L4t \
1 L . -
Ow-1K |32z S| / 7 X
21 ow- 1A zga0 s ! X »
’ ’ .
3 ow-is 130037 "Ghn s ) / X .
Y ow-tS '3;136‘8 y 741, 1500 |V j ' X
5 | Ow-232A saa.sc, ez ! ‘
! . ‘
5 | Ow-22A 32050 ez / ’
T EQ-/-45T 33986 fahfi R / /
e N S
l T T

LisTRY on)
1 ggPAnA’Y\‘-

Cocs

5 SEE REVERSE SIDE FOR INSTRUCTIONS 2 /6



Qce

LORARPOIRATED

P

Tt ﬂbSURhNLE QF DUALIEY

Chent e b

Address o 0 e
Phon@ e

Sampled By (PRINT): /Zr_mvu:'i5 Ebtjz’r:/An@ l:avis

Date Sampled

yﬁ@@f

Sampler Signaturg
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